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The New Galaxy FM-210 Transceivers! 


• The one the Amateurs have been waiting for! A 2-Meter FM 
Transceiver with Galaxy’s well-known fine quality and performance! 
This American-made, solid state, FET front end transceiver offers no 
compromise performance for direct or repeater communications. A 
full 5 watts of Power (or 10 watts with the optional AC-DC Power 
Booster! I Check these specs and you II agree — it's a lot of Transceiver 

for only $199.95! 


SPECIFICATIONS 

General: Frequency Range: 143-149 MHz. • Antenna Impedance: 50 Ohms Nominal 
Power Req'mts: 12-14 VDC (or optional power booster) * TRANS/ REC. Crystals: 
146.94 MHz included. 

Transmitter: Power Input: 5 watts (10 W. with pow. booster)* Freq. Control: 3 Chan, 
crystal controlled • Microphone: High Impedance (PTT) required • Deviation: 
Adj. narrow or wideband with clipper filter also adjustable for optimum clipping 
level. 

Receiver: Sensitivity: SINAD .5uv for 12db, tuv provides 20db quieting. • Adjustable 
squelch • Modulation Acceptance: FM wideband (narrow band available}* Type: 
Dual Conversion, FET front end for minimum cross modulation and overload 

• IF Frequencies: 10.7 MHz and 455 KHz* Frq. Control: 3 chan, crystal controlled 

• Audio Output: 3 watts (internal 3.2 speaker) 

Power Booster: Provides high power operation from either 12-14VDC or 117 VAC. 
Makes an ideal fixed station accessory. ($39.95) 


WHEN ORDERING, SPECIFY: 





66MA013-GALAXY FM-210.$199.95 

66MA015-GALAXY AC-210 Power Booster.$ 39.95 


WE ACCEPT 
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Amendment of FCC Rules Adopted 

To Shift Frequencies and Emissions 
In the Amateur Radio Service 

Amendment of Section 97*61 (a) of 
the Rules shifting frequencies and 
emissions in the Amateur Radio Ser¬ 
vice to the subband where A-l emis¬ 
sion is exclusively permitted from the 
14 7-9 — 1 18 Mil/ band to the 
144*0—144.1 MHz band; and shifting 
the subband where F*1 emission is 
permitted from the 29,0-29.7 MHz 
band to the 28*0—28*5 MHz band, has 
been adopted by the Commission, 
effective March 2, 1970 (Docket 

18508, EM-886, RM-950), 

The amendments were originally 
requested by the American Radio Re¬ 
lay League (AERL), A Notice of Fro- 
posed Rule Making in the matter was 
released on April 3, 1969, (FCC 

69-313), inviting interested persons to 
file comments on or before June 11, 
1969, and reply comments on or 
before June 23, 1969* 

Cl 

Comments in support of the 
changes were filed by the ARRL, the 
Electronic Industries Association 
(ElA), Central States VHP Society 
(Central), and Forrest A. Bartlett 
(W60WP). A comment filed by Donald 
R* Nelsch (K8BIW) supported adop¬ 
tion of the proposal in RM-886, but 
requested F-4 emission to be included 
in the 14-1.1 to 1 18,0 MHz frequency 
band. A comment filed by Howard 
McCall (W8TNF) was the only one 
which opposed adoption of the pro- 
posa 1 in It M-950* N t » re ply comments 
were filed. 


SNOWMOBILE “MOBILE”. 


a first? 



Bill Loaf Her WIPFA Salem N.H. combines ham radio with the new popular sport 
snowmobilint}. With a Galaxy FM 210 and Antenna Specialists 2 meter gam 


CD Group Goes 

2 Meters - FM 

Bill Loeffler, WIPFA radio officer 
for the town of Salem, N.H recently 
announced the RACES section of Civil 
Defense has planned to purchase 10 
Galaxy FM 210 units of local commu¬ 
nications, Recent tests made with the 
units proved the town to he neady 
covered with mobile operation to base 
station with no blackout area what 
ever. Don Alexander WHJFK and 
Tony Coco K1ILB, communications 
officers for the town, feel that channel¬ 
ized operation on the 2 meter FM band, 
will greatly advance the local oper 
at ion, Salem is expected to he the first 
RACES operation in New Hampshire 
to go FM, 


YA Club Formed, 
Award Offered 

Group standardizes prefixes 


Si net- t h €* re Is no licensing authority 
In Afghanistan, amateur operation in 
that country has been somewhat con¬ 
fused in the past. Amateurs have mere- 
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In iLs comments* AKRL painted 
out that the I l I -.0 1 4(1 Ml!/, band was 

assigned to i lie \ mat cur Radio Service 
on a world^wide basis, anti that the 
146,0—148*0 Mhz band is authorized 
to the Amateur Radio Service in 
Regions Two (Western Hemisphere) 
and T hree (Southern Ashland Oceania), 
and to the fixed and mobile 
services in Region One (Europe, Africa, 
and Northern Asia); that while the 
144.0— 1 16.0 MHz band is specifically 
authorized for amateur satellite oper* 
ation, the present 147*9—148,0 MHz, 
reserved for A -1 emission, cannot be 
used in Region One. The proposed 
144.0—144.1 MHz band may, however, 
be used world-wide, Canada also has 
set aside 144.0—144 A MHz for A-l 
only opera (inn. 


The Commission said it believes 
that "clearing a portion of the 
144—146 MHz band is desirable for 
continued experimentation in space 
techniques by amateurs/' 

Central commented that, although 
it supported the proposal* the Commis* 
si on was not going far enough* It stated 
that "the assignment of the first 100 
kH/ of the l 4 4 M11 7. A mal eur band to 
A-l emission is at best n stop gap 
measure . * . 11 and that additional 

protection of experimentation may be 
required in the future. The Commis¬ 
sion said* however, that the evidence 
submitted by Central is "insufficient to 
persuade us that a larger subband is 
needed anti should be authorized at 
this time," 



antenna mounted on front of Ski Doo t Bill works into the WlALE repeater at 
Concord t N.H. Power for the rig is taken from the cigarette tighter socket on Ski 
Doo, The snowmobile is a Bombardier Ski Doo Nordic 6 40E. Bill is also a 
member of the Sa/em, N.H. S-KPMgs snowmobile club* The 73 on front of the 
'mobile is Bill's registration number in the Salem S-Ki-Mos club; there are 85 
mem bers> _ 

W1TN0 (Ted) in Concord, N.H, 
reported that he worked W1PF A/snow¬ 
mobile in Salem, N.H, in late January, 
Bill was out with the local snowmobile 
club, with some 90 snowmobiles, rum 
ning a Test to check on the emergency 
use of FIVI via the repeater. The lesi 
worked perfectly, easily turning on the 
W1AIE repeater in Concord, some 40 
miles away. Is this the first repeater 
FM operation from a snowmobile? 


In reference to Lhe suggestion made 
by Mr. Nt lsrh that F-4 emission be 
included in the 144,1—148.0 MHz 
amateur band because of the availabil¬ 
ity of facsimile equipment of commer¬ 
cial quality, die Commission said thai 
this request is beyond the scope of this 
proceeding, it added* however, that the 
matter is the subject of a separate 
petition for rule making (RM-1429) 
filed by James L. Turrin (WA8DCE) 
and would be considered when that 
petition comes before it. 

C 

Howard McCall told the Commis¬ 
sion that he disagreed with the pro¬ 
posal in EM-950 to relocate F-l emis¬ 
sion in the 28.0- 28 MHz frequency 
band because It would result in a loss 
of 200 kHz for this type of transmis¬ 
sion, Although the proposed relocation 
would resull in a reduction of 20 kHz 
of bandwidth available for F-l emis¬ 
sion, the Commission said it believes 
this loss is “mil extensive and is out¬ 
weighed by the advantage of moving 
radio teleprinter emission (F-l) into the 
CW portion of the 28 MHz band/" 

Finally, the Commission stated that 
it believed that the shift in frequencies 
would not al led the operation of its 
users significantly. 


Allied has free classes 




Allied Radio corporation will begin 
its annual Novice amateur radio license 
course on January 19, at the main 
Allied store, 100 N, Western Ave*, 
Chicago, 

The free 14-week code and theory 
course will meet each Monday evening 
to help prepare would-be hams to take 
the Novice FCC license examination* 
The course will be taught by one of 
Allied's staff of licensed radio ama¬ 
teurs, with the major emphasis placed 
on learning the code. 


FUClli r AS , Japan Members of the Far East Auxiliary Radio League in Japan 
receive a demonstration of manufacturer's performance specifications versus 
actual performance in electronic equipment by Mark Radhv {seated ) of the U.S. 
Armv Depot command, Japan. U r akn£ng the demonstration arc (from Left) Skip 
Brady, KAJSH Wilt'* it III, Ed Frazier. KA 2ZD/WA0ZZD t and Bill Ross. 
KA2DKfK5LLK t league president. The league is composed of l.S. military * 
personnel in Japan with tin interest in amateur radio , ftu group promotes 
activities c>t KA stations in Japan and fosters goodwill in the Tar East and 
throughout the world through the medium of amateur radio. 


FCC Nails Ham for "Fraud" 

In a public notice issued on January 
16* 1970, the FCCrevoked the license 
of Herbert L* Uippe W8DE. According 
to the report, Rippe had obtained his 
two-letter call by "fraudulent" means, 
in violation of Section 97.129 of Ama¬ 
teur Rules and Regulations, Pari 97. 
His revocation was made effective as of 
February 16* 







Iv brought in their equipment, sel si 
up* picked out a call they liked, and 
gone on the air, hoping that no one 
would get upset in the government. 

A Uttle order is appearing out of 
the chaos now with the formal organi¬ 
zation of the Camel Drivers Radio 
Club, organized by YA5RG. The coun¬ 
try has been broken up into nine prefix 
districts, and the club will endeavor to 
get all ups to abide by them* This may 
be helpful and will certainly go a long 
way toward preventing one op from 
coming to Kabul and using ten differ¬ 
ent number prefixes in order to gener¬ 
ate more DX activity* giving the im¬ 
pression that he is actually moving 
around the country. 

The club is offering the Afghanistan 
Radio Award lo all amateurs and SWLs 
of the world. Contacts must be con¬ 
firmed on at least two amateur bands 
and six contacts are required for Y A 
amateurs* four for Asian amateurs 
(except Y AK three for Europeans, and 
two for the rest of the world Send 
QSLs and 10 IRCs (or one dollar), 
contacts from 1966 on count, to 
CDRC, Box 279 Kabul* Afghanistan* 
Send an extra dollar for airmail return. 


VK9KY ACTIVE FROM 
COCOS KEELING ISLE 

One of the more remote spots in 
the world is Cocos Keeling Island, off 
the coast of Australia and south ol 
Sumatra. The only active station on 
this island is VK9KY* operated by Ken 
Young, who is living on Cocos running 
the Ionospheric Prediction Service sta¬ 
tion, The tower is vised for the vertical 
sounding of the ionosphere and the 
fixed beam on top of the tower is 
pointed at Sydney for the weekly 
reports to the home office. 

The dipoles are used for contacts 
mi 1 5 and 20 meters and are broadside 
to Europe, thus holding the signal 
down a bit toward the States. Ken is 
planning on putting up a ground plane* 
and may even be able to swing a wire 
beam in a stateside direction. There 
are, of enurse* no materials available on 
the island for building even a simple 
regular beam. 

If you might be able to help Ken 
out with antenna materials, his address 
is Box 31, Cocos (Keeling). Indian 
Ocean via Perth, Australia, QSL to ins 
manager VK2SG. He often can be 
worked on 20 meters around 1200Z, 
sideband. Stamp toiler tors will trea¬ 
sure the beautiful bird stamps from 
Cocos, 





























EDITORIAL BY WAYNE GREEN 


Since 1 am sure that many readers must he 
pretty sick of readme about I lie ARRI mi my 
editorials, I will ignore them completely this 
month except for a short answer to a letter. 

I lie letter l from Paul frilly WA11ND, 15 
Rosewood Drive, Simsbury. (T) is quite critical 
of me for having had tilings to say about the 
\KR1 , which he considers a fine organization 
which has helped hams in countless ways. He 
feels that tiie amateurs are enthusiastic about 
incentive licensing and that I am afraid of 
progress and improvement of the quality of 
amateurs. 

You might think, from some of my mail, that 
I have written editorials saying that the ARRI is 
run by a bunch of crooks, headed by Captain 
Klutz, a chap whose morals would make the 
Mafia blush and whose intelligence would hardly 
qualify him for admission to the C’rotehed 
Mountain Home for the Mentally Retarded, No 
mailer what 1 may personally think. I have not 
written anything like that. 

Ihe ARRL was started by Hiram Percy 
Maxim, a genius, the son of a genius, and the 
grandson of a genius. It took genius to get 
something like the ARRL going. When Maxim 
died there was the usual light for control by 
those of less than genius talent. Some day 
someone will* write an honest history of the ups 
and downs of the ARRL, hut so far all we have 
seen are self-congratulatory rewrites of history. 

(hough the League has fallen into the hands 
of those of lesv than genius calibre, the 
organization continues to provide many very 
valuable services to the amateurs it was founded 
to serve, lew of them, unfortunately, are 
completely above criticism. We have not 
historically seen much improvement in ARRL 
programs until the tide of public opinion has 
forced changes. In connection with this you 
might note that the voice of 75 is the only one 
not stilled by tearful publishers. 1 won’t list the 
manufacturers who withhold their advertising 
from 73 in an effort to force us to run bland 
editorials, but they are large and well known, and 
conspicuous in their absence from the magazine. 

Perhaps I am deluding myself, but I can't 
recall running into a fervently anti-Wavne Green 
amateur that has read many of my editorials. 
When ( talk with them 1 find that they are mad at 


me for things they have heard that 1 have 
written, not roi whal I have actually writ ion. 
Though l think of myself as a conservative. 

manv readers seem lo feel that 1 am a liberal. M\ 

— * 


reaction to incentive licensing is. 1 think, 
conservative. 1 feel that the ARRL management 
should have consulted the membership before 
petitioning the M’C for the rules change and I 


also feel that the whole idea would have been 
infinitely better if additional privileges had been 
offered for advancement rather than the punitive 
taking away of privileges from those who chose 
not to advance. It is basically the concept of 
using the stick or the carrot, with me favoring the 
carrot and ARRL the stick. You get more flics 
with honey than with vinegar. 

A recent poll asked 73 readers if they thought 
amateur radio should have a lobby in Washing¬ 
ton. The response was almost 100 7 in favor, yet 
llie probability of anything like this happening 
seems remote. Why'.’ The ARRL management 
certainly recognizes that such a lobby is not only 
needed, but is of critical importance to our 
future, yel they continue to do everything in 
their power to keep the directors from bringing 
it up at Board meetings. How come? As one of 
the HQ small fry explained it to me. the 
management feels that if a lobby is started in 
Washington there will be no way to keep the 
headquarters from eventually being moved to 
Washington, since HQ would have to follow the 
action. Thev don’t want to move. They have nice 

w m 

houses, friends, and are comfortable in Newing¬ 
ton where they are. As long as they can keep the 
Washington lobby cooled they can live on un¬ 
disturbed. 


But what of amateur radio, you ask? Since 
few of the ARRL management have been active 
amateurs in many years it is not really surprising 
at their seeming lack of emotional involvement 
with the hobby, i gel a strong feeling that this is 
strictly a business matter with them and nothing 
more. They try and have business interfere with 
their personal lives as little as possible. 

You might contrast that with the involvement 
at 73. Mike. Ken and 1 spend a good part of our 
waking hours working at 73 (or hammin g), seven 
days a week. You will seldom not find at least 
one of us on tap by 6a.m..and the work goes on 
into the night when deadlines demand. 
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International BAX-1 Broadband Amplifier 
is a general purpose unit which may be used 
as a tuned or untuned amplifier in RF and 
audio application. For example; when used 
as untuned RF pre-amplifier connect between 
antenna and receiver antenna posts. Ideal for 
SWL, Experimenter or Amateur applications. 
Easy to build. Complete Kit. S3.75 

SPECIFf CATIONS: 

1. Power ...— —9 to 15 votts dc @ 10 ma 

2. Frequency Range .. .20 Hz to 150 MHz 

3. Gain at 1 MHz .... .3g db 

Gain at ISO MHi* . .__6 db 

4. Response ref 1 mhz.,„,down 6 db at 50 hz „ 

d=3 db TOO hz to 10 mhz 
down 15 db at 100 mhz 
down 24 db at ISO mhz 

5« Operational Impedance ...50 to 500 ohms 

6, Noise . — —less than 10 microvolts rf 

across 50 ohms; audio 
less than .0005 volts 

7. Maximum Input Level _ 01 votts ac 

Output at Maximum Input .50 ohms — 1 volt 

(at 1 mhz)__. .. „500 ohms — .5 volt 

Size Inches ..... HV' x 1ft* x 1" 

Mounting „ — .. 4 holes with spacers 

Write for complete catalog. 
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No matter how much good the ARRL does, 
there are bound to be some bad things and if 
these are not discussed and exposed, how can 
they be improved? Bad flourishes in secrecy and 
dies in the open. 

When 1 write about the ARRL 1 try and 
differentiate between the 75,000 members (in¬ 
cluding me) and the management running the 
show at Newington- Most of the bad things that 
are going on are attributable to this small group, 
not the members. Now, do you feel that there is 
anything wrong about discussing the problems we 
are having with what can best be described as 
amateur radio's uneleetcd “government?” Am i 
being picayune when i criticize this group? 

Down through the years I have spoken out 
many times in my editorials in support of many 
of the programs run by the League, ft seems to 
me that it would be redundant to do this in every 
editorial. 1’or the most part readers of this 
editorial are the same readers that have endured 
dozens or even hundreds of my past editorials, so 
I try not to repeat myself too often. 

When i first started in amateur radio I, too. 
used W1AW for code practice. Of course there 
were not nearly a> many alternatives in those 
days. Few amateurs sent at less than 1 3 per on 
the air, there were no Novices yet, and about the 
only choice was an Instructograph tape machine or 
expensive 78 rpm records. Now, with inexpensive 
tapes and LP records available, plus thousands of 
Novices on the air. the need for \Y 1 AW code 
practice is probably not as dramatic as it was 35 
years ago, but thousands of would-be amateurs 
still tunc in W1AW every year for the service. 

There has been considerable criticism recently 
of the W1AW practice of just coming on and 
sending code or bulletins with no regard for 
those alreads on the frequency, but I”suspect 
this may be due to one tactless operator rather 
than headquarters policy. 

The short-haul limitations of amateur radio 
were responsible for the beginnings of the Ameri¬ 
can Radio Relay League, since relaying was the 
only way to cover longer distances before the 
short waves were discovered. This still lives on in 
the dozens of traffic nets spread out around the 
country, an activity that is basic to the ARRL. 
Since l have never been an enthusiastic CW 
operator, my own experiences with traffic 
handling have all been on phone or RTTY, but 1 
certainly never put down the fellows that love 
traffic handling. 

Are We Afraid of Progress? 

Since 73 is normally months or years ahead of 
the other amateur magazines in bringing new 
technical developments to the amateurs, our 
marks in “progress” should be okay. The high 
density of technical and construction articles in 
73 should acquit me on “improvement of quality 
of amateurs.” 

Might I point out, too, that only 73 has run a 
technical study course to help you upgrade your 
license. Are we doing more to help improve the 


quality of amateurs than the ARRL? Speaking of 
which, whether we like incentive licensing or not. 
it doesn't seem about to go away, so perhaps it is 
time io sit down and start plugging through our 
Extra Class series. 

You know, 1 suspect that if Maxim were 
running ARRL we would be good friends and 
working together instead of the present system 
whereby HQ seems to be doing everything 
in its power to undercut 73 and ignoring as tong 
as possible the needs and wishes of the members. 

ARRL November Board Meeting 

Several letters have been received complaining 
about the directors meeting, pointing out that 
they spent thousands of dollars getting together, 
only to discuss trivia and to ignore the major 
problems facing amateur radio. Since i have 
decided not to be critical of the ARRL in any 
way in this editorial, I shall say nothing about the 
Board meeting except that those of yon who 
have access to the January QST will find it 
fascinating to read the detailed minutes of this 
historic Board meeting starting on page 75. 

Improvement? 

Now, didn't you like that editorial much 
better than those rotten ones where I am critical 
of the League? If this turns out to be popular I 
may write an editorial avoiding critical comments 
on our esteemed competitors down in New York, 

New Year's Present for Wayne 

A daughter was born to my wife Lin just 
hours before the new year. Name: Sage Anetta 
Green. Your wives may be interested that we 
used the bubble all through pregnancy and during 
labor. The long term results are to be seen, but 
labor was quite easy and ihe birth was quick. The 
bubble, if you are not familiar with it, was 
invented in South Africa recently and provides a 
way for extra oxygen to get to the baby’s brain 
during pregnancy, theoretically helping the brain 
to develop better and faster than without the 
oxygen. It also helps greatly during birth, pro¬ 
viding the extra oxygen at this critical time, and 
easing delivery markedly. 

Million Dollar TVI Suit Dies 

We checked with Grid W4GJO and found that 
tire TVI suit against him has been dropped. I am 
sure that the impressive backing Grid got from 
interested amateurs who sent donations to help 
with the fight had a lot to do with the dropping 
of this suit. If you have any illusions about what 
a great fight ARRL puts up for amateurs that get 
into serious legal difficulties such as this one. 
difficulties that could well turn into a nightmare 
for all amateurs if not fought to the bitter end. 
then just drop in at the Ham Shack in Sarasota 
and talk with Grid. You will find that not one 
penny of the thousands of dollars Grid spent on 
his fight came from the League. 

Legal battles like this one might never get 
started if the complainant knew that the amateur 
he was suing would be supported financially all the 
way to the Supreme Court by the ARRL. The 
Institute of Amateur Radio did furnish cash for 
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e/rex 



The performance line . . . 
with a material difference! 


PREFERRED AND SPECIFIED WORLD-WIDE BY 
COMMUNICATION ENGINEERS AND ADVANCED AMATEURS 

Don't settle for anything less than the very best! Use Telrex Cornmunica^ 
ticm products — for long fasting optimum performance and value! 

FREE . , , Tech data and pricing catalogs describing off-the-shelf and cus¬ 
tom buift antennas, systems, “Mnverled-vee hits''®, towers, mono-poles 
and rotable ‘'Berthas”. 

For commercial and military applications write for CM69 ... for amateur 
applications write for PL69, 

Communication 

Engineering 

rex. Laboratories 



ASBURY PARK, 

NEW JERSEY 07712, U.S.A. 


helping amateurs in legal difficulties, because 
one of its tenets was the belief that one ham’s 
tight is amateur radio’s fight. If the Institute 

could do this, so can the ARRL, The next time an 
ARRL director talks to your club, ask him about 
this . . .or write to him and ask. Get that ball 
rolling. Could you personally stand the $5000 to 
$50,000 that a suit like this can cost? 

Band Occupancy 

A recent study of the occupancy of our major 
bands during high density hours showed that the 
Extra Class segments are getting a lot more use 
than many of the underprivileged think. The 
survey, run by ARRL, and using about 100 
amateurs as observers, might be more meaningful if 
it also covered medium and low density hours 
when the level of interference does not keep as 
many operators inactive that might otherwise be 
oil the air. I suspect that the General bands fill up 
first, then the Advanced, and lastly the Extra. Full 
is full, and when all are full, then all are being 
equally used . . .right? 

Free Advertising 

Although we realized that 73 is very popular in 
colleges all around the country, we are flabber¬ 
gasted at the strength of the student devotion. You 
may note, as we have, that pictures of college 
students with the “73” emblem on them are 
appearing in papers everywhere! 

-, . Wayne ■ 

• • • • 

VOX POP 

Monthly Report of Activities on our Bands 

There are a lot of interesting things going 
on in our bands that are all too poorly 
reported. Starting in April we would like to 
devote some space in 73 to reports of doings 
on the bands, with a separate section de¬ 
voted to each amateur band and mode. 
Reports should be in our hands by the tenth 
of the month. 

What’s interesting? That depends upon 
the band, of course. Our 160m readers 


would like to know about DX tests, activi¬ 
ties in rarer spots, nets, new counties acti¬ 
vated. and any other organized activities on 
that band. Heretofore, there has been no 
good place to report something like this or 
any way to organize special interest nets, 
etc. 

On 80m we have lots doing with the 
traffic nets, plenty of interesting activities in 
the Novice band, plus DX. I don’t have in 
mind anything Like the QST Station Acti¬ 
vities column which lists who bought what 
new equipment and who passed along how 
many messages. But if TR8MC shows up on 
3565 now and then, I think a lot of fellows 
would like to know about it. Up in the 
phone band there are a number of interest¬ 
ing nets that could well use some publicity 
now and then. When the Eyebank Net gets 
an eyeball to the right spot at the right time, 
that’s news. When KR6AJ comes through 
regularly on 3808, that’s news. When DX- 
minded ops manage to get the DX stations 
to tune up into the band for them, that’s 
news. When a DXpedition is going to give 
the 75m gang a workout, everyone would 
like to know about it. I'm sure that the 
RTTY group on 80 has some news now and 
then that they would like to pass along...etc. 

DX chasers will want to know the fre¬ 
quency, GMT, and QSL manager of rarer 
DX. We will pass it along, complete with the 
call of the fellow reporting the news. 

On the higher bands I am sure that many 
of us want to know what is happening 
around the country on FM, TV, SSTV, 
moonbounce, satellites, meteor scatter, and 
other specialized branches of the hobby. 

. . .W2NSD/1 ■ 
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AN 

EDITORIAL 

BY K6MVH 

KEN SESSIONS, JR. 


I n the past several weeks 1 have been doing a 
great deal of soul searching. My position as 
editor of 73 requires that I give full and adequate 
coverage nonpreferenlially — to all facets of 
amateur radio. Ycl my personal involvement lias 
been almost entirely with VHF FM and repeaters. 
As somewhat of a prominent figure in I'M circles, 

I feel that 1 am under a special obligation to 
make 73 take up where I M Magazine left off. On 
the other hand. 73 lias always represented the 
DX’er. the sidebander, the CW enthusiast. 

So you see the embryo of a dilemma that has 
cost me more than just a few hours of sleep. The 
problem became even more dramatic when Mike 
Van Den Branden. former publisher of FM, 
joined 73. With the entire staff of the now- 
defunct FM journal at 73. a commitment to 
heavy i M/repeater coverage seemed even more 
necessary. 

Good oF Father Green gave me the answer. He 
came into my office, dosed the door: and said 
something like, “Okay, it can’t be all that serious 
. . . We’ve got Blue Cross, your rent’s paid up, 
and we all love you. So what’s on your mind?" 

1 told him that I fell a special obligation - and 
need - to publish circuits, stories, features and 
news about the fast-moving and ever-changing 
field of FM and repeaters, but I couldn’t justify 
slighting the other amateur modes in the process. 

There would be no need to slight the other 
aspects of radio, he told me. And he solved my 
whole problem without so much as a wrinkled 
eyebrow. All we have to do, he said, is include 
more FM articles each month than the Journal 
did - and do it without sacrificing any of our 
regular content. 

Simple solution , .. just make 73 a little bit 
thicker. So that’s what wt did! Is that any way to 
run a magazine? You bet it is! 

RM-1542 

One year ago last January, FM Magazine 
published a tentative petition with regard to 
repeater rulemaking, and repeater owners were 
invited to submit comments and recommenda¬ 
tions foi changes. The purpose was to present a 
comprehensive rulemaking proposal to the FCC 
dial reflected the combined ideas of all active FM 
people. 

Shortly after the petition was published, 
suggestions began pouring into the editorial 
office. Then the l eague decided to take a hand, 
too. With the FM’ers going all out on the one side 
to get a meaningful set of repeater rules, the 


ARRL went off in another direction by appoint¬ 
ing a staff of seven men to study the require¬ 
ments of repeaters so that the League itself could 
make a recommendation to the FCC. 

The League ignored the efforts already 
under way, and chose instead to make up its 
committee of staunch League members, nearly 
half of whom have not participated at ail in the 
actions of the rulemaking group. Because of the 
apathy of part of the League's committee, some 
of the more conscientious members have become 
quite piqued, and are looking for a reorganiza¬ 
tion. Several members of the committee have not 
participated in any of the group functions, a fact 
that has stirred considerable controversy among 
the members. 

One member of the League's advisory group 
has taken a more than passing interest in the 
problems, and is trying to pull the group out of 
its slump by actively campaigning for a set of 
proposed rules drafted as a result of recom¬ 
mendations based on comments from repeater 
organizations (particularly the California Ama¬ 
teur Relay Council) and, presumably, the original 
set of recommendations published in FM Maga¬ 
zine. That man is John J. O’Brien W6GDO, wdto 
is serving the dual role of ARRL repeater 
advisory committeeman and FM editor of Ham 
Radio. (1 didn't think it was legal, since League 
President Denniston told me personally a year 
ago that 1 was ineligible for the committee 
because of my former association with FM 
Magazine.) 

At any rate. O'Brien’s rules have been 
reviewed by a number of active repeater groups, 
but they have not been adopted by the advisory 
committee. His recommendations are sketchy. 
but they appear sound and workable. The 
unfortunate thing is that his proposal is a long, 
long way from home. The advisory group must 
agree to accept it, following which it must be 
sold to League officials in Newington. 

Meanwhile, hundreds of active FM’ers 
responded to the call for suggestions published 
originally in FM. These recommendations have 
been sifted and integrated, reworked and 
redrafted. Finally, one full year after the first 
draft was published, the final non-ARRL petition 
was submitted to the FCC. 1 personally sub¬ 
mitted the petition, which bears identification 
number RM-1542. and will attest to the fact that 
it contains the ideas, recommendations, and 
constraints recommended by the collective body 
of active FM’ers. 
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A 5 BAND 260 WATT SSB 
TRANSCEIVER WITH BUILT-IN 
AC AND DC SUPPLY, AND 
LOUDSPEAKER, IN ONE 
PORTABLE PACKAGE. 

The Swan Cygnet is the most versatile and portable transceiver 
on the market, and certainly the best possible value. 

The lightweight compact design of the Cygnet makes it an 
idea! traveling companion. You can take it with you on vacation 
or business trip, and operate from your motel room, summer 
cabin, boat or car. All you do is connect to a power source, 
antenna, and you’re on the air. 

AMATEUR m PRICE 


ELECTRONICS 
For Better Ideas 
in Amateur Radio 
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OCEANSIDE. CALIFORNIA-A Subsidiary of Cubic Corporation 




















































FROM THE MAKERS OF THE FAMOUS GALAXY TRANSCEIVERS 


The Galaxy FM-210 2 Meter FM Transceiver 


• Now every Amateur can 
buy Galaxy's well-known quality 
and performance in a 2-Meter FM 
Transceiver! This American-made, 
solid-state, FET front end trans¬ 
ceiver offers no compromise per¬ 
formance for direct or repeater 
communications,..a full 5 watts of 
Power tor 10 watts with the 
optional AC-DC Power Booster!) 
Check these specs and you'll agree 
it's a lot of Transceiver for only 
$199.95! 

See one..Ary one! 




galaxy electronics 

"Pacesetter in Amateur/Commercial Equipment Design" 


10 South 34th Street • Dept.73*FF46* Council Bluffs, Iowa 51501 


in case you're wondering what was 
in RM-1542, the essentials are listed in last 
month’s “Modulated Vibrator Hash.” If you’re 
an F’M’er and you care about recognition, licens¬ 
ing. and modifying the restrictions of repealers, 
write the I T V now. and recommend quick action 
on RM-1542. 

VIRGO 

Probably every ham goes through the “cute 
phonetics” stage at some point early in Ills career. 
1 started looking around frantically for something 
clever back in 1956 when I had a column in 
Western Radio Amateur, a west coast publication 
published by Don Williamson W6JRE. i wanted 
something snappy, like “Never Say Die,” but my 
call, unfortunately, didn't end with “NSD.” 
Ouite coincidentally, during a late night QSO 
with my half converted military surplus trans¬ 
ceiver. someone 1 don’t even remember who- 
commented that my signal was so raunchs it 
sounded as if I were modulating vibrator hash. 
The column title was born for me. It was 
something I w as never crazy about, but it seemed 
reasonably apropos, so it stuck . . . through 
several amateur publications. 

It wasn't until after I got to 73 and Wayne 
introduced me to someone as “Mr. Virgo him¬ 
self.” that I became totally disenchanted with the 
vibrator hash bit. After overcoming my initial 
depression resulting from the fact that 1 hadn’t 
thought ol the Zodiac tie-in myself, I elected to 
relire the tired “Hash" for good. From now on. 
I’ll be Mr. Virgo Himself. 


SPECIAL PEOPLE 

Sometimes 1 think somebody ought to do 
something special for the “special people” in the 
ham radio business, flic special people are those 
who manufacture and sell the gear we use. I’ve 
been around long enough to know that no one 
gets rich doing business with hams. Vet, a>, hams, 
we demand more of these fine folks than we’d 
expect of Sears or Montgomery Ward- and we 
get it! 

I’ve lust track of the times f’ve pestered poor 
old Ted W6UOU at Henry Radio in I.os Angeles. 
This rig didn't work right, or a part was missing 
from that antenna kit. Never a complaint or 
question. Always, the ilenry people would make 
sure I was satisfied before I left the store. 

My dad (Ken Sr., K.6MQB) ready puts them 
through their paces. He’s an active ham with 
interests that change with the seasons. And he 
lives no more than a few blocks from Henry's 
L.A. store. He goes from 6 meters to 75...then he 
gets a yen for 15 and 2(1 sideband...it's beams and 
towers and quads...something for the shack, then 
something for the mobile. And each change 
means a trip to Henry, to check in the oki gear 
and check out the new . I’m sure half the stuff he 
carts out of Henry’s never even gets turned on. 
Everybody there pretty much knows him by 
name, and ! suspect they don’t even bother to 
write up the paper on half his purchases, knowing 
he’ll he back in a week or two to trade it all in. 

But they're good sports at Henry's like they 
are at a lot of other stores where you and l and 
my dad buy gear. Thes may flinch when they see 
us walk in the door, hut they don’t show it, bless 
Vm 

...K6MVII I3D 
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Bob Eshleman, W4QCW, 


u 


earnstop Five Band DXCC Award and his 
trusty” 2-K amplifier was with him all the way! 


Most amateurs dream of being number ONE. Few have the opportunity. 
W4QCW was ready. Bob had the skill, the patience and he had the 
fine equipment he needed. At Henry Radio we are proud the 2-K helped 
W4QCW win this unique honor. 

Like Bob Eshleman you can own a big 2-K signal. Three thousand dis¬ 
cerning amateurs throughout the world are solving their communications 
problems with 2-K’s---the "clean signal" amplifier. For maximum power, 
maximum linearity and maximum value the answere is obvously the 2K-3. 

S745.00 Floor console or Desk model. 

EASY FINANCING • 10% DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF PAID IN 90 
DAYS • GOOD RECONDITIONED EQUIPMENT * Nearly all makes and models. Our reconditioned 
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 days for full 
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited. 


TED HENRY (W6U0U) 


BOB HENRY (W0ARA) 



WALT HENRY (W6ZN) 


mm mu 


11240 W. Olympic Blvd., Los Angeles, Calif. 90064 

213/477-6701 

931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 
Butler, Missouri 64730 816/679-3127 


Henry Radio has representatives in different 
areas of the U.S. to simplify ordering for 
those living near one. Or you can order 
direct and we will ship... across the street 
or around the world. Call or write for 
specifications and terms. 

Texas area: Stewart E. Fason, W5RER 
New York area: John Richardt, W2WIY 
Chicago area: Bill Reynolds, K9ZXD 


Attention: Military and commercial users. 

SSB operation. $895.00 F.O.B. Los Angeles, Calif. 








































spent this evening on the air, working old 
friends whom I haven’t contacted in 
months. Now my antenna situation is cleared up 
I've been making up for all the time i've been 
struggling with limited means .., dipoles mainly. 
After three or four contacts I got a call from a 
fellow in a nearby town. He has one of those 
shiny new two-letter calls, but he used to be an 
ordinary, garden variety K2 like the rest of us 
plain peasants. 

“I’ve been reading your stuff in 73.” he 
began. Ilis tone was a little patronizing, as though 
he were at least the 
book reviewer of the 
Sunday Times, "it’s 
pretty good,” he says, 

“but I’d sure like to 
talk to you about one 
rock you pulled. I dis¬ 
agree with you com¬ 
pletely on that one. 

Kid. I’m sure you 
didn’t mean it the 
u'ay it sounded, Dave.” 

This sounded ser¬ 
ious and it piqued my 
curiosity. I asked him 
what part of the ar¬ 
ticle he meant, but he 
demurred, saying he’d 
rather not discuss it 
on the air. He indi¬ 
cated that he would 
call me on the tele¬ 
phone, but did not 
wish to talk about it 
at present. 1 told him that I didn’t mind his 
taking issue with what i had written...after all, 
the objective of a column like mine is to provoke 
thought and discussion. I never intended to write 
the sort of mealy-mouthed ambiguity with which 
everyone would automatically agree. I did not set 
out writing for 73 merely in order to put down 
on paper all those things which w j ould justify 
widely held opinions, merely to bolster them. I 
added that sometimes un opposite opinion could 
serve to strengthen a reader’s precepts and ideas, 
thus could serve two opposing viewpoints. 

This particular column did not carry anything 
too terribly controversial, for I was merely trying 
to show how some topics might lie handled 
innocuously. To be honest, the piece was written 
more or less jocularly, with no really serious 
objective in mind other than to illustrate the 
folly of outlawing particular subjects on ilie 
ground that they are in and of themselves 
unsavory and unwholesome, i thought to myself, 
“Perhaps he has taken exception to the part 
about religion. Many persons have rather thin 
skins on this subject, and consider it improper to 
discuss at all.” When 1 asked him about this he 
said that it was not the part about religion. 

By this time I w r as puzzled, and started 
pumping him. But he would not say anything 


more than he had already said. He simply 
changed the subject and would not “drop the 
other shoe.” 

Then 1 began to feel the pangs of annoyance. 
Why should 1 have to listen to what lie had to say 
in the first place? He’s not particularly qualified 
to do more titan express an opinion, not being 
any sort of an expert, so far as [ know. I’d gone 
over the column mentally in order to puzzle out 
what could have bugged him, but couldn’t 
imagine what it was...unless it was the part about 
the pig farmer in Secaucus who ran for the 

Presidency so often. 
In mv article 1 alleged 
that he could not 
have done worse than 
some of our recent 
Presidents, governors, 
and mayors. Maybe it 
was that apparent ir¬ 
reverence that an¬ 
noyed him. 

Now that I think 
of it. 1 tend to agree 
with him. 1 too am 
annoyed. I’m annoyed 
at myself for not say¬ 
ing that the pig farmer 
would have done bet¬ 
ter than some of our 

recent leaders! 

* * * 

The other after¬ 
noon the educational 
TV station program¬ 
med the new film pro¬ 
duced and directed by Dave Bell W6BVN, entit¬ 
led The Ham’s Wide World. I was verv much 
impressed with it, and must confess that it turned 
out a darned sight better than i thought it would. 
I don’t wish to sound patronizing about it, for it 
needs no qualifying preface or apologetic fore¬ 
word to prepare the way for some amateurish or 
unprofessional home-movie type stuff... it is a 
finished product in every sense of the term. 

I was a little irked about its limiting the 
activities shown to those which are ARRL 
conmeeted, thus making nonpersons of hams 
who don’t belong to the League. While it is 
perfectly reasonable for ARRL to depict League 
activities in any film which it sponsors, it should 
not be forgotten or overlooked that there are 
thousands of amateurs, engaged in helpful 
spheres of hamming, thoroughly in keeping with 
the spirit of dedication to the public good. This is 
only a minor point, however, and can be dis¬ 
missed in view of the overall value of the film. 

The best thing about it, to me. is that there 
are entertainment values in it. which have been 
all too lacking in its predecessors. Most of the 
earlier efforts were marred by a certain quality ol 
dreariness. The voice of K4LIB, Arthur Godfrey, 
is so familiar that any audience can identify with 
it readily, and he was probably the best possible 
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2 METER TRANSCEIVER 


SELF CONTAINED VFO 

SUPER SENSITIVE 

SOLID STATE RECEIVER 

40 WATT TRANSMITTER 

HIGH LEVEL MODULATION 

SPEECH CLIPPER 

BUILT-IN AC AND MOBILE 
POWER SUPPLY 
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see /f a/ yoi/r /oca/ dealer's - 
Amateur Net Price S349.95 
complete with PTT microphone 
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associates, inc 


LITTELL RD., EAST HANOVER, N. J. 07936 


choice as narrator. 

You will probably have an opportunity to see 
the film since it has been accepted by National 
Educational Television for showing on all educa¬ 
tional channels for the next couple of years. 1 
recommend that you take the time to view it, for 
it is surely an excellent piece of material which 
should help to promote good relations between 
amateur radio and the public. 

m m « 

I’ve got to level with you about something 
that's been bothering me since 1 started writing 
LEAKY LINES. There have been letters and 
phone calls ... even visits, all expressing satis¬ 
faction and enthusiasm with my position con¬ 
cerning ARRl.’s extraordinary lack of respon¬ 
siveness on certain issues recently. 

When this sort of response occurs. It is natural 
to assume that it will be followed by some sort of 
action. Such a response signifies a readiness to 
roll up the sleeves and do a job. It denotes 
agreeement that the League’s only chance to 
become, in fact, what it claims to be, lies in the 
direction of increased membership activity. 

But what have they done? Precisely nothing! 
That is. all excepting the members of the Atlantic 
Division, who elected W3EPC, who may just turn 
out to be the best director in years. 

How are the res! of us supposed to match the 
Atlantic Division? If the only action a member 
can take is to vote in an election, a lot of people 
are going to be cooling their heels for a long time. 
If a member has to suffer the leadership to do 
anything it wishes, pending the only date on 
which he can register disapproval, election day, it 
seems unlikely that anything will be accom¬ 
plished to effect any improvements. What are we 
supposed to do until then? 

I think the time has come to think real¬ 
istically about some structural changes in the 


League machinery. Is it possible, I wonder, to 
restructure the League, so as to be able to recall 
or dismiss persons who are not doing, or show no 
signs of willingness to be doing, the job they were 
elected to do? In Britain, whenever there is any 
sort of disagreement in which the opposing forces 
are unalterably unwilling to come to a position of 
compromise, they hold a “vote of confidence.” 
in which the popular support and rectitude of the 
“ins” is tested in a general election. If the Prime 
Minister cannot muster support for his program, 
the other party takes over the reins of govern¬ 
ment, and names a new cabinet. In this way, 
although the parties may face periodic crises, the 
body politic is constantly able to renew and 
refresh itself, secure in the knowledge that the 
will of the constituency is being served and 
gratified. 

Perhaps we could establish some similar or¬ 
ganizational arrangement in the American Radio 
Relay League. It would certainly be a distinct 
novelty to know that the democratic (small d) 
institution of a two-party system, which works so 
well for our nation, would guarantee a more 
equitable situation in the ARRL. 

Doubtless, this type of change would result in 
one thing, at least. It would compel every 
functionary desirous of retaining his post to pay 
some heed to the membership, lest he get 
“dumped.” If they did not like what he was 
doing, they would simply hold an election, and 
the guy would cither shape up or ship out. 

I’ve always admired the British. The main 
reason, I think, is because of this extraordinary 
tremendous concept of government, geared and 
gaited for the benefit of the governed, rather 
than those who govern. Good system, that. 

Till next time, 73 
... K2AGZ 
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It is a sorry thing that many advanced persons 
today hate to see anyone less gifted get anything 
or anywhere. I know of many hams that would 
rather see a piece of Novice equipment that had 
gathered dust lor years remain so than to help 
some poor kid trying to get on the Novice band 
and give him something that will otherwise never 
be used. 

Harold D. Mohr K8ZHZ 
5670 Taylor Road 
Gahanna OH 


Leaky Lines Feedback 

lit regard to the Leaky Lines editorial. I found 
it one of the most fascinating ham radio articles 
that 1 have ever read. 1 saw thru that bunch of 
ARRL clowns way back in the 50’s. I sure go 
along with your ideas that the commission 
believes the ARRL is a spokesman for all of us 
hams, and 1 fully intend to tell them that I for 
one am not a fond member of the ARRL; 
further, 1 know hundreds of others who feel llie 
same way. 

Kenneth Mahoney K60FG 

455 41st Ave. 

San Francisco CA 94121 

I think that Dave Mann’s ideas are very close 
to the truth...but I sometimes wonder if the mass 
of your readers are as fully committed to 
amateur radio. What I'm trying to say is that i 
feel that your articles and critiques are causing 
people to think, and most people don’t like to 
think! If I’m wrong, please correct me. 

Neil Johnson W20LU 

With reference to Dave Mann’s “editorial” 
{73, February 1970) about QRM from W1AW, I 
would tike to point out to your readers one 
example of the faulty reasoning found so often in 
your magazine. It is true that W1AW is just an 
amateur station, but unlike any other club 
station, it represents nearly 100.000 amateurs, 
worldwide. As such, it has special permission to 
operate transmitters on seven bands concur¬ 
rently. As il won hi be impossible to check all 
frequencies just before transmitting—and we 
know that such checks are not always accurate, 
anyway- 1 would suggest that Mr. Mann’s two 
friends should step aside graciously in the 
interests of the thousands. 

Al Taylor WB4CTY 
5722 1st St. S 
Arlington VA 

I have just received and read most of Feb¬ 
ruary 1970 issue. As 1 have received and read the 
first issue and all issues since, I must agree the 
Feb 1970 issue is one of the greuters. There arc 
numerous articles in this issue and 1 am glad lo 
see that not only both sides, but most sides are 
represented. 

1 must take issue with your Leaky Lines 
editorial by Dave Mann. It is such articles that 
have brought much of the things we are not 
proud of in ham radio today. He says that most 
all technicians got their licenses by fraud. Who is 
responsible for this, if true? Certainly not the 
Tech. Why not call all of the Generals or higher 
in that give these tests and ask them if the Tech, 
has a valid license, that they signed their names 
under oath. 


I find that Leaky Lines stuff on said-lo*be- 
taboo topics not very interesting in a ham 
magazine. I am interested in the subjects all right, 
but not in a magazine that l regard as a technical 
gold mine. Speaking for myself, I have never 
hesitated to discuss anything over the air, and 
have found plenty of other hums ready to take 
part. 

Bob Eldridge VE7BS 
8386 McGregor Avenue 
Burnaby 1, B. C. 

Drumod illation 7 

Enjoyed the January 1970 issue immensely, 
especially the article on SSR, AM- FM Modulator 
by Bill Mayes. Seems though that this article 
should have been in the April issue. Would like to 
suggest another method to obtain the same 
results without using an oil drum. First, the trunk 
lid should be properly grounded to the car body. 
Silver-plated finger stock should be fine for this 
job. Next mount a 10 in. piece of heating duct to 
llie bottom of the trunk. The cavity could then 
be tuned by banging on the trunk lid with a 
sledgehammer. 

Wallace WASOXR 
5696 Williamson Ave. 

Dearborn MI 

You have got to be kidding! In the “SSB 
AM FM Modulation System” article, Jan 70, F9 
is not kosher for ham use. 

What he has got there is most probably 
F9— depending on how he modulates the sub- 
carrin, either AM-FM or FM-FM as in telemetry 
and all those Muzak-type SCA systems on broad¬ 
cast FM. Minimum bandwidth of the signal must 
be in the subcarrin frequencies: in this case 35 
kHz deviation, plus bandwidth of the Subcarrier 
modulation. Not such a good idea except for the 
wide-open spaces of two or up. Howsomever. the 
article rates a nod for the idea on cavities, t he 
idea of trying a 55 gal drum hadn’t struck 
me—trying for a low cost Magic Fee for a 
one-antenna 2 meter 1 M repeater. A drum might 
work! 

Fritz Hervey WB4MSJ 
Rt. 1 Indian Trial NC 

Comparison 

I received my issue of 73 which was excellent 
as always. I also picked up a copy of CQ at the 
newstand and this is what l noticed. 

Number of articles in 73; 28 technical articles 
not counting the excellent editorials. 

Number of articles in CQ: 9 and these were not 
all technical articles. Strange thing too about 
these 9 articles: 5 were by the same two authors, 
giving me the impression that CQ is hard up for 
suitable articles and good authors. This is bad 
enough but the editorials in CQ are all noncom¬ 
mittal and don’t state a positive point. CQ is just 
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post paid 


COMPLETE »8QARP-STYLUS* BUZZER -BATTERY 

Actual size 6 X 10 inches 

send check or money order (no COD s) 
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95 
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STUHLMAN ENGINEERING CO. 
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PLAINFIELD, ILLINOIS 60544 


wishy-washy in its content and will not take a 
stand where there might be a chance of getting 
caught in a corner. 

Keep up the good work at 73 you put to 
shame all the other ham publications pul 
together. Fven though 1 am thousands of miles 
away, you have my support in any way possible. 

Richard J. Molby 
579th Ordnance Co. 

APO New York 

Ham Lobby 

You undoubtedly saw the article (on spec¬ 
trum grabbing) in the December 5tli Wall Streel 
Journal. This publicity certainly points up drama¬ 
tically the need for a PR bureau and lobby for 
radio amateurs. 

Everett T. Plumer Wb6VVT 
1244 Sixth Street 
Santa Monica CA 

The article, “Spectrum Scramble — Airwave 
Jam Worsens As More Radio Users Demand 
Frequencies” backed up the editorials that I have 
been writing about the vital importance of our 
having a lobby in Washington, yet the ear in 
Newington seems to be as deaf as ever, and 
nothing else much seems to be taking shape. . 

... Wayne 

1984 

being relatively a newcomer to the ranks of 
radio amateur hamdom, having obtained my 
license only a year ago, 1 have carefully studied 
the situation which exists in the amateur world 
before plunging in with both feet. Years ago 


while yet in high-school, I had sensed something 
in regards to the ARRL which at that time 1 
could not quite ascertain the nature of. In your 
battle against the undemocratic nature and scope 
of this organization, I believe I have been able to 
pinpoint the factoi which gave rise to a “queasy" 
feeling earlier and remains with me to this day 
whenever confronted with this organization. In 
its manner of operation it resembles some of the 
radio societies in the Red fascist countries. It 
seems to serve the interests of “big Brother” far 
more actively than the rights of the ham. But the, 
why shouldn’t it if it was set up by Big Brother 
for the sole purpose of keeping control of radio 
enthusiasts? Instead of trying to instill demo¬ 
cratic concepts into an organization which 
because of its nature can only reject them, would 
it not be far wiser to organize a new ham 
organization along the lines of the NRA, AOPA 
etc? Any new movement though, established 
while a prior despotic group is still in power, 
must have as a focusing point a published 
medium which breathes life and spirit into the 
soul of the new organization. 

Jesse G. Korchmaros WB8CDP 

331 Jackson Drive 
Campbell OH 


Tailored Callsign 

When I write to you, it is primarily to 
announce the event of the year! I’ve got my call 
sign, at last. 

1 got it on my birthday, and it reads LA8PM. 
Since my name is Per Marienborg. I thought it 
pretty nice of Televerket (Norwegian I CC). 
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After having spent my two months summer 
holiday working, J bought a Sommerkamp 
FT250 transceiver for about S350. And a Mosley 
H-band vertical. In addition. I have a W3Dzz 
multi-dipole for 80 and 40, 

Now, I am QRU on 10 meters almost every 
day. I may be identified by overmodillation, and 
the fact that t say Ah..., each third word and 
Well...about every seventh. I suffer from mike 
frigh t. 

Per Marienborg LA8PM 
Stovnervn, 17 
Hoybraten Norway 

Helping Hand 

The STl Amateur Radio Club (WB9ADF) has 
undertaken a “Helping Hand" project to assist 
hams or would-be hams in solving their technical 
problems. We wish to extend this service to hams 
in all parts of the world, and particularly to those 
who are just getting started in ham radio or who 
are isolated from help. As a technical pool from 
which to draw solutions, the members are stu¬ 
dents working toward the Associate Degree in 
Electronic Engineering Technology, and are hams 
themselves for the most part, with a highly 
trained staff of instructors to back them up. 

If you feel this project is of a worthy nature, 
we would appreciate it i 1 you would mention it 
in a future issue. Inquiries and problem*' should 
be addressed to: STI Amateur Radio Club, Sams 
Technical Institute, Interstate Industrial Park, 
Fort Wayne, IN 46808. 

Jeffrey Stineburg WA9TOJ 
Trustee. STI Amateur Radio Club 

VVB9ADF 

Why? 

Why is it that...the only audible station on the 
entire 20 meter band has an operator who speaks 
only Esperanto and I have ho way in God’s world 
of making contact..the only 9M6 I ever heard 
was when the XYL gave me the supper ulti¬ 
matum on the double...the one maritime mobile 1 
really wanted came back to me when my swr 
bridge took a turn for the worse...the most 
important phone patch 1 ever tried was lost in 
band transition...the one opportunity to impress 
a VIP resulted in a “no propagation” day...the 
one last country 1 have looked for to make 200 
was heard by the XYL while 1 was at work and 1 
have been listening for 2 years w hile she has just 
learned how to tune the rig...the one piece of 
gear I ever bought through advertising was 
damaged before I got it...the QSLs were sent with 
an apology for being the wrong color...the YL 
with the most pleasing voice turned out to lie an 
XYL...the day 1 was about to trade in my rig was 
the day I had the best contacts...my neighbor 
who complained about my interference admitted 
that his hi-fi broke down and then, when he had 
it repaired, he complained that he could not hear 
me: i have had no interruptions from my neigh¬ 
bors ever since I explained that my large antenna 
(beam) was for colbr TV..-that the pink slips 
were an attempt to work VVAFCC stations...I had 
failed to achieve this very simple goal. 

Ian M. MacDonald DL4MI 

KARLSRUHE 
W. Germany 

Author Talkback 

This letter is in reference to my article 
(published in the July '69 issue) “A Simple 


Effective RTTY Terminal Unit.” In (his article it 
was not made clear as to the counting of the pins 
of the integrated circuits involved. Since I have 
received so many letters and phone calls from 
readers who can’t make the unit work, and the 
problem, with only one exception, has been the 
integrated circuits in the circuit wrong, I would 
tike to point out the correct basing diagrams. 

On the jJA 7IOC, the tab is over pin 8 and 
looking at the bottom view, the pins are counted 
clockwise in ascending order. On the MC1429G, 
the pins are ebunted in the same manner, except 
that the tab is over pin 1 . 

As 1 mentioned, 1 have heard from quite a few 
readers who have had minor problems, now I 
would like to hear from a few who are using the 
circuit. 

C. Warren Andreasen WA6JMM 

3737 King St. 
Lemon Grove CA 

RG-8 Dummy Load 

“Lossy Transmission Lines” by KH6IJ 1 (Feb 
70) rang a bell with me: somewhere in the pile 
of junque I moved down here to (lie land of 
warm (?) winters, while likker, and some of the 
best looking women in the wide world is a hunk 
of RG-8/U labeled “Federal” which has a grey-ish 
looking dielectric rather than the usual trans¬ 
lucent sort. About 60 feet long, this has long 
been my "Don't buy surplus line” convincer. 
Terminated w/50 ohms, fed by any 2 mtr xmltr 
thru a Bird Thrultne will show, say 10 watts in 
NO refl pw'r. Move the Bird down to t’other end, 
feed in same 10 watts. NOTHING OUT!!! Repeat 
Experiment with two Birds, same results. Lossy? 
You bet! Loss showed up above about 20 MHz. 
negligible, lower. Experienced same thing with 
new 7/8” foam line, solid Of): 42 MHz loss 
Mto Found water in the foam! 

Fritz Hervev WB4MS.) 

Box 25006 
Charlotte NC 

New Church 

Now that the impact of this incentive license 
business is being felt by the majority of radio 
amateurs, many of us are becoming dismayed In 
conditions on the portion of the hands wc are 
forced to use. Even some of the old timers have 
given up amateur radio as a hobby. 

1 can't see any hope that The Organization 
will ever do anything for us. Yet they have so 
many advantages ever over any of the other three 
amateur publications: They alone have the ama¬ 
teur’s hible and Sunday school pamphlets: iliey 
are the umpires of all the games (contests): they 
set up the rules on how the games are played. 
There are no other referees. 

As 1 see it. we need a new church, a new 
ritual, and above all a new bunch of deacons. 
Perhaps then wc can get back that which was 
taken from us. 

John McFarland 
Port Richey FLA 

Candid Suggestion 

As editor publisher, you will of course be 
responsible for every tiling in y our nutg. and quite 
probably a lot not in it. Perhaps you could 
perforate the page with your comments and the 
people not liking same can detach and file, while 
enjoying the rest? 

Michael R. Hanna K8UUO 
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The New Heathkit 2-KW Linear Is Here 


(at last) 






Two rugged, dependable Eimac 3-50QZ finals 
for top performance. Zener regulated operating 
bias reduces idling fp for cool running. 


Reliable power supply ,.. plate transformer on 
right, capacitor bank in center for excellent 
regulation, filament S bias circuitry on left. 


;!■ i-i.:=> :V: ■:: iU I::: 

New SB-220 ... $349.95* 

It's not just a rumor anymore . . , the SB-220 is here, with a price and per¬ 
formance worth the wait. 

The New Heathkit SB-220 uses a pair of conservatively rated Eimac 3-500Z ! s 
to provide up to 2000 watts PEP input on SSB, and 1000 watts on CW and 
RTTY. Requires only 100 watts PEP drive. Pretuned broad band pi input 
coils are used for maximum efficiency and low distortion on the SO-10 meter 
amateur bands. 

Built-In Solid State Power Supply can be wired for operation from 120 or 
240 VAC, Circuit breakers provide added protection and eliminate having 
to keep a supply of fuses on hand. Operating bias is Zener diode regulated to 
reduce idling plate current for cooler operation and longer life. 

Double Shielding For Maximum TVI Protection, The new “220" is the only 
final on the market that's double shielded to reduce stray radiation. The 
heavy gauge chassis is partitioned for extra strength and isolation of com¬ 
ponents, When you put this kind of power on the air, you'd better be sure. 
With the SB-220, you are. 

Really Cool Running, i he layout of the SB-220 is designed for fast, high 
volume air flow, and a quiet fan in the PA compartment does the job. The 
“220" actually runs cooler than most exciters. 

Other Features include ALC output for prevention of overdriving , , . safety 
interlock on the cover . . . easy 15 hour assembly and sharp Heathkit SB- 
Series styling. 

Tired Of Stumbling Barefoot Through The QRM? Put on big shoes , , . the 
new Heathkit SB-220, Another hot one from the Hams At Heath. 

Kit SB-220, 55 lbs., .....$349.95* 










j: 


Continuous monitoring of Ip plus switch selected 
monitoring of Re! Pwn, fp & Ig, 


SB-220 SPECIFICATIONS — Band coverage: SO, 40, 20, IS and 10 meter amateur band's. Driving 
power required: 100 watts. Maximum power input: 55B; 2000 watts P.E.P, CW: 1 000 watts. 
RTTY: 1000 watts. Duty cycle: S5B: Continuous voice modulation, CW: Continuous (maximum 
key-down 10 minutes). RTTY: 50 r ' c (maximum transmit time 10 minutes). Third order distortion: 
—30 dB or better. Input impedance: 52 ohm unbalanced. Output impedance: 50 ohm to 75 
ohm unbalanced,* 5WR 2:1 or less. Front panel controls: Tune, Load, Band, Sensitivity, Meter 
switch. Power CW/Tune - S5B, Plate meter. Mufti-meter (Grid mA, Relative Power, and High 
Voltage). Rear Panel: line cord, Circuit breakers {two 10 A). Antenna Relay (phono), ALC [phono), 
RP input (SG-239). Ground post. RF output (50-239). Tubes: Two Eimac 3-5GGZ, Power required: 
120 VAC, 50/50 cycles, al 20 amperes maximum. 240 VAC, 50/60 cycles at 10 amperes. Cabinet 
size: UJ4- W x 8kT H x 14H>* D, Net weight: 48 lbs. 
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Benton Harbor, Michigan 49022 
□ Enclosed is $_ 


a Schlumberger company 

plus shipping. 


Describes these and | 

over 300 other Heath- 
kits, Save up to 50% I Name 

by building them your- i 

sdlf; Use coupon and j 


Please send model (s). 


□ Please send FREE Heathkit Catalog. 


Address. 
City_ 


State 


;j. ■ i. K JiJ Sii: i vJ 




Prices & specifications subject to change without notice. 
^ *Mail order prices; F.O.B. factory. 
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SERVICES FROM YOUR 
GRID DIP OSCILLATOR 


A plug-in adapter turns the oscillator 

into an A1 crystal calibrator . . . 


One of the handiest instruments around 
the average ham shack is the grid dip 
oscillator, but many hams do not get all of 
the advantages this little instrument can 
offer. Most people know that it is useful for 
finding the resonant frequency of an LC 


circuit, or for generating a signal someplace 
in the range, although it is not quite a 
substitute for a well calibrated signal gener¬ 
ator in this respect. 

Many people do not realize that the grid 
dip oscillator makes an excellent crystal 
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calibrator as well. The typical grid dip 
oscillator uses a two-terminal coil and a two- 
section variable capacitor, connected in the 
form of a Colpitts oscillator circuit, with the 
variable capacitor providing the voltage 
division for proper feedback. This same 
circuit, with a quartz crystal replacing the 
coil, becomes a very satisfactory crystal 
oscillator. In this case, the variable capacitor 
becomes a trimming capacitor capable of 
putting the crystal on the proper frequency 
with considerable accuracy and also allowing 
a fairly wide latitude higher or lower for 
checking bandpass. 

The meter reading gives an index of 
crystal activity. What is required is an 
adapter to match the pins of the crystal 
holders to the coil socket of the grid dip 
oscillator. I have made up such an adapter 
for my particular unit which consists of a IVz 



Crystal socket adapter for grid dip oscillator ex¬ 
tends the unit’s capability by enabling it to read 
crystal activity. 

inch by inch piece of masonite which 
carries two banana plugs to insert into the 
oscillator socket, and several different sizes 
of crystal holders, all connected in parallel, 
to accommodate any crystals I happen to 
have around the shack. I carry in my tool kit 


various assorted crystals. These give me 
spot frequencies for band edges and other 
reference points on all of the amateur bands. 

n checking the higher frequency bands, 1 
find it useful to add a diode clipper and have 
one permanently wired on the same adapter 
board. This is a 1N69 which simply goes 
from one side of the crystal to a terminal 
point at which I can attach an antenna or a 

lead to the input jack of the receiver. By sim¬ 
ply attaching a short length of wire approx¬ 
imating a quarter wavelength at this frequen¬ 
cy, I can provide a strong enough signal from 
the shack to enable me to check out my 
direction finding loop in the automobile 
fifty feet away. 

In tuning up my 2 meter FM gear, I 
plug in a 3061.25 crystal (which is the 
transmitter oscillator crystal for my Link 
2m FM unit) and then couple from the 1N69 
to the input of the receiver. This provides a 
signal stronger than most of the local signals 
on the band, and adequate for initial tune- 
up. For finer adjustment of the i-f strip, I 
clip the lead from the 1N69 to the chassis 
close to the antenna input jack and the 
leakage provides a signal of the order of 
.2 juV, which is useful for final adjust¬ 
ment of the critical tuned circuits, the 
squelch control, and others. For best results, 

1 leave the oscillator and the receiver on for 
a half hour or so to warm up, and then with 

the variable capacitor in the grid dip oscilla¬ 
tor, I zero-beat the incoming signal of a station 

generally considered to be on frequency. 
Once this is done, I have a signal source on 
the bench with which to check the receiver 

for passband balance as indicated on the 
microammeter connected to the discrimin¬ 
ator output. 

One thing which could be added to 
Increase the utility of the instrument is some 
form of modulation. It would not be too 
hard to add an outboard modulator con¬ 
nected to the oscillator through pin jacks 
or some other means. I have not done 
so simply because I happen to have a 
modulated signal generator in the shack. 

. . . WA4UZM ■ 
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Michael Windolph K8YUC 
3649 East 65th Street 
Cleveland OH 44105 



With an almost foolishly simple technique you can 

successfully recharge ordinary dry cells — and make 
them hold the charge — again and again! 


Do your kids continually pester you with 
their battery-operated toys that don’t work 
any more because the batteries are dead? Or 
do you use a flashlight or other battery- 
operated gadget often enough yourself that 
you wish you could afford rechargeable 
cells? Maybe this article can provide the 
necessary relief without any extra strain on 
your pocketbook. 


Would you believe you could make a 
better battery charger? How about one that 
can charge at twice the usual rate or more, 
without damage to the battery? Or one that 
can charge, really charge the ordinary flash¬ 
light battery even higher than its bought-new 
charge? 

It can be done! The process was invented 
in 1954 by Ernst Beer of the Netherlands 
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and bears patent number 2,752,550. 
Recently tested by Donald J. Vargo of Lewis 
Research Center in Cleveland, the process 
resulted in a better mousetrap - it really did 
the job better! 

Although normal flashlight batteries wili 
give, in a lifetime, about 2 or 3 A-hr of 
current (at 250 mA drain), with this new 
technique of recharging, some have given 30 
to 40 A-hr and are still going strong! 

Such claims sound fantastic —but try it 
before you decide it’s impossible. It is quite 
a simple discovery and one that is not yet 
fully explained. But it works. Chemists are 
not really certain of all the chemical changes 
taking place in the normal battery. Theoreti¬ 
cally, the chemical changes taking place 
when a cell is discharged should be reversed 
when the cell is charged. But this theory 
does not take into account an effect called 
“polarization, 1 ’ which tends to restrain the 
reaction. Besides, it has been found that 
with the ordinary dc charging technique the 
zinc of the regular LeClanche (flashlight) 
battery does not just migrate back to its 
proper place. It tends to clump up and form 
crystals or spikes of zinc on the negative 
electrode. Then further discharging thins out 
even more the zinc between clumps and you 
soon have holes in the zinc. Your cell dries 
out and you have a dead battery. 

The discovery of Mr. Beer was a way to 
get the zinc to return to the negative 
electrode in an even layer instead of in 
clumps. This he accomplished by putting a 
small reverse current through the cell at the 
same time he was charging it. No one as yet 

has figured out just why this works but tests 
indicate that the reverse current seems to 
serve as a depolarizer. At any rate, it 
improves the efficiency of the charge many 
times. 

In electroplating, this technique is used 
and results in much smoother, hard and even 
plating. Another effect of this higher effi¬ 
ciency in charging is that one can charge a 
cell at a much faster or higher rate without 
the ceil heating up. With flashlight cells the 
only condition is that the cell not be already 
dead. Nickel—cadmium cells, of course, can 


be completely discharged and will still 
accept a charge. 

It is best to recharge a carbon—zinc 
(flashlight) cell before it has dropped below 
1.3V. After this point, the cell soon develops 
holes in the zinc with consequent drying out 
and deterioration. However, it was found 
that even a cell with some very small holes 
could be rejuvenated because the zinc is 
recoated so as to actually seal up the small 
holes! A lead -acid cell which would accept 

no more that a 50% charge by the ordinary 
technique was built up to a complete charge 
by alternately charging and discharging with 
this new circuit until it was up to full 
capacity. 

The circuit is simplicity itself. All that is 
necessary beyond the diode rectifier and the 
resistor (or capacitor used as a reactance- 
type resistor) found in the cheapest 
recharger, is another resistor across the 
rectifier. This second resistor allows some ac 
to flow through the cell and so the tech¬ 
nique is called asymmetrical alternating- 
current charging. It has been found to work 
best when about 10% of the forward current 
is allowed to flow backward in the circuit. 
You can easily calculate the necessary resis¬ 
tance. 



Fig. l. 


First set up your circuit as in Fig. 1. By 
trial and error figure out the resistance of R. 
Do this by deciding how much charging 
current you want; e.g., for a typical nickel- 
cadmium cell, you might choose the 100 mA 
they are usually rated for — or abo ut the same 
or more for an ordinary flashlight cell. Begin 
by using a high resistance at R. This depends 
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Fig. 2 


on your ae source; ii’ you use 117V you 
could try a 10W light bulb in series, but with 
only 25V or so from a transformer you 
could get by with a few thousand ohms to 
begin with. Then gradually reduce the resis¬ 
tance (or use a higher wattage light bulb) till 
the meter shows about 100 mA. Remember, 
the resistance has to be able to carry 100 
mA, so use one of adequate rating. 

Next, multiply R by 10 and place the 
corresponding resistor across the rectifier 
and you're finished. Make it big enough to 
carry the 10 mA of current it will be 
drawing in reverse. Or if you like to use trial 
and error, you can try different resistors at 
R2 also, starting with one at least 10 times 
greater than R and reducing ii till you get 
the iO mA reverse current. Remember, this 
is reverse current, so connect your meter 
leads accordingly. 

As previously stated, this system allows 
recharging at a much higher rate than 
ordinary chargers, and without overheating a 
cell, I recharge my 100 mA nickel—cadmium 
cells at 275 mA with about 30 mA reverse 
current flowing. Figure 2 shows the circuit 
of my complete battery charger using this 
new technique, along wiLh an added refine¬ 
ment. Due to the 117V source current and 
the current-dropping light bulbs, this circuit 
enables one to charge anywhere from 2 to 8 
or more cells in series at one time without 
changing the circuit at all for each cell 1 add 
to the circuit This is because the line voltage 
with only the bulbs in series produces an 
essentially constant-current source for the 
rectifier and any number of ceils. Actually, 
by bulb ratings one should use a 4W bulb to 


go with the 40W bulb, but according to 
actual current drawn, the 7.5W bulb proved a 
better match to draw 10% of the forward 
current. 

The meters are not necessary, of course. 
Once you measure and obtain the current 
you want, or just use this circuit as is, the 
meters are no longer needed unless you want 
to be sure current is being drawn. With this 
circuit you will draw about 275 mA through 
from 2 to 8 nickel-cadmium cells. If you 
use ordinary flashlight cells there will be less 
current as carbon—zinc cells have more 
internal resistance than nickel cadmium 
cells. 

The best way to determine length of 
charge is to figure the normal capacity of tire 
cell and charge accordingly; a 1 A-hr cell, for 
example, could be charged at 250 mA for 
about four or five hours. Cells have been left 
for days in this charging setup without any 
apparent damage, so don't be too concerned 
over a few extra hours. 

Another way to check charge is to 
measure the voltage across the cells. Towards 
the end of a full charge the voltage will rise. 
Ordinary flashlight cells, if new. can be 
charged to almost 2 V each. They lose the 
extra voltage soon afterwards but it is an 
increase of energy that no common charger 
will give. 

So, dig out all your dying butteries and 
see which ones are capable of a lot more life. 

. . . K8YXJC * 

Source: “Brief Investigation of an Asymmetrical 
Alternating-Current Battery-Charging Technique” 
by Donald J. Vargo ■ Technology Utilization 
Office Lewis Research Center, Cleveland, Ohio. 
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NEW NCX- 500 oniy$ 249. 


95 



• AH factory fresh material 

• Full six months' warranty offered 

• Wo trades considered 

• Bank Amencard, Master Charge and Ameri¬ 
can Express accepted; Financing available 
through GECC 

• Special overseas prices available 

PRICE SCHEDULE 

NCX-500 W/AC500 ............... $299.95 

NCX-500 w/NCXB (spkr cab inc) , . - 319,95 
NCX-500 w/Lrnear Systems 400-12 , , , 359.95 
NCX-500 without supply ^ 249.95 

XC-28 plug-in solid state crystal 
calibrator (available 1 March) 19.95 


SPECIFICATIONS: 

frequency Cav.rqg*; 3500 4000 kHa, 7000 7300 kHz, I 4000- 
14500 kHz, 2 I 000-21 500 kHz, 23500-29100 kHz (2 acfdiHortol 
crystals available at %7 each to provide expanded coverage 
at entire 10 meter band}, 

PoW*r Input! 500 watts PEP on sideband, 360 watts on CW, 
1 25 watts on AM, D rated 20% for mobile operation. 

Emission: SS& upper on 10, 15 and 20 m&iers.,- lower an 
40 and flO meters. 

Output Impadancv: 40-60 ohms minimum pi network. 

Receiver Offset Tune: By means of a varactor controlled 

oscillator you obtain plus or minus 3 kHz, 

SSB Generation: Cryslal lattice filter 6-50 dta shape factor 
2.2-1 „ gale 2.B kHz on 6 db. center frequency 5.202 mHi; uses 
stable solid state ring modulator. 

Dial Calibration: 5 kHz on all bands. 

Tuning Ratio: Excellent mechanical 1 resolution with 45 1 rate, 

Electrical Stability: Nominally 1500 cycles in first 30 
minutes thereafter plus or mines 400 cycles for room ambient. 

Suppression! Carrier minus db, rejected sideband minus 40 
db, third order products minus 30 db at full output. 

Sensitivity: .5 microvolt for 10 db s/n fn ss mode. 

Audio Output: Belrer than 2 wot't into 3.2 ohms, 

Metering: PA cathode current on transmitter. 5 units an 
receive. 

Special Features: Includes side tone monitoring plus built-in 
code practice oscillator for Novices; incrementation toning,, 
provision For crystal calibrator. 

Dimensions: 6^*" high x 13 3 /e" wide x 11" deep, Weighs 
but ^ 5 lbs. 

Accessories Available: AC-500 supply, 21 lbs,; NCX-A 
deluxe supply. 25 lbs.: 400-12 mobile DC supply, 13 lbs..; AC 
supply operates on either Tl7 or 234 VAC 50-60 cycles; suit¬ 
able for export. Mobile bracket furnished at no extra charge. 

Shipments: Prefer via United Parcel Service, Railway Express 
or Parcel Post. Specify and include provisions for same other¬ 
wise charge will go COD. 


NEW 

C1EGCG6 




RECEIVER: Dual conversion with 10.7 MHz 1st 

IF and 456 kHz 2nd IF; sensitivity better than 

.35 }1V for 10 dB S+N/IM; selectivity 8 kHz; 

frequency coverage 49.9 to 52.1 MHz; drift less 

than 3 kHz per hour after 20 minute warmup; 

spurious responses down more than 60 dB; AGO 

provides more than 10 dB compression for 40 dB 

signal increase; squelch threshold adjustable; 

switchable AML; audio output greater than 2 

watts; speaker built in. 

* 


ALL PRICES FOB HARVARD, MASS. 



TRANSMITTER: 22 watts input, output 52 
ohm; high talk power performance; harmonic 
outputs down more than 50 dB; spurious outputs 
excludifig harmonics down more than 66 dB; 
exciter stages are broadband and multituned for 
quick QSY; ptt operation; audio response 300 to 
3000 Hz ±3 dB; operated with 8.3, 12.5 or 25 
MHz crystals or external VFG; spotting switch 
for trahsmitter frequency checks; built-in solid 
state power supply for both 115 volt AC and 12 
volt Dd operation; compact: 12”W x 12"D x 
6y»''H; 19 lbs. 


Woodchuck Hill Rd., Harvard, Mass. 01451 1617-456-3548} 




























































Donald L. Milbury W6YAN 

Box 463 
West Covina CA 




oor Man's 



Frequency 

Meter 


How to turn a few cheap surplus sows’ ears into a satin handbag 


While the FM’ers may be the only hams 
around who make a religion out of being 
precisely on frequency, virtually all active 
amateurs have a need for a frequency meter 
periodically. Well, this may come as some¬ 
thing of a shock to some, but there is a way 
to measure frequency accurately without the 

■w 1 J 

use of expensive equipment. With a handful 
of parts and a few items found commonly 
around the radio shop, you can build the 
poor man’s frequency meter, which is cap¬ 
able of tolerances that should amaze you. 

This is not a substitute for a good 
frequency meter for commercial use, but if 
you have a limited number of frequencies 
that you want to be “dead on,” this may be 
the answer. And it ought to be a must for 
the group of fellows who maintain the local 
FM repeater. 

A nice feature of the poor man’s fre- 
quency meter is the fact that it puts to use 
that old surplus military communications 
receiver which has undoubtedly been sitting 
around in a dark corner of your basement 
under piles of old magazines and discarded 
dynamotors. It also uses any old commonly 
available surplus wideband FM receiver, such 
as the types advertised in this issue of 73. 

The idea is not new; hams in the two-way 
business will recognize it as the system that 
has been used lor many years for the 


Motorola station monitor and various other 

■ 

common applications. Basically, it is com¬ 
posed of four major units: 

• Receiver converter with calibration os¬ 
cillator constructed on a high-band 
front-end deck from an old Motorola 
Sensicon A receiver chassis. 

• Monitor receiver (any 150 MHz wide¬ 
band receiver); a low i-f of 455 kHz is 
best. 

• WWV receiver (here is where the surplus 
communications receiver comes in). 

• Accessory items (hang a modulation 
meter on it). 

The block diagram of Fig. 1 shows how 
the individual items of equipment are inter¬ 
connected to form the frequency meter. 
Note that although a narrowband receiver 
can be used, a more dependable “off fre¬ 
quency” indication is obtainable • with a 
wideband i-f receiver. Periodic calibration 
(before use) to WWV is recommended for 
high accuracy measurements; however, the 
unit will maintain its operating frequency to 
within 1 kHz (an error of 0.0006%) for an 
ambient temperature within the range of 
-20°C to +60°C. 

Principle of Operation 

The frequency converter operates on the 
heterodyne principle. A station frequency is 
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Fig. 1. This system block diagram shows how 
equipment should be interconnected to make the 
frequency meter setup. 


monitored by heterodyning its carrier with 
the output frequency of the crystal oscil¬ 
lator and then feeding the resultant fre¬ 
quency of these two signals into the cali¬ 
brated monitor receiver. If the beat fre¬ 
quency between the crystal oscillator signal 
and the monitored carrier is exactly equal to 
the frequency to which the receiver is 
aligned, the discriminator meter will indicate 
zero. If the beat frequency is lower or higher 
in frequency than the one to which the 
receiver is aligned, a direct indication of 
carrier frequency error in the monitored 
transmitter will be given on the meter. 

The monitor receiver is aligned to a 
predetermined frequency. The specific fre¬ 
quency used will depend upon the spurious 
harmonics emitted by the channel crystals 


which will be required to monitor the 
specific carrier channels in consideration, 
plus the operating frequency to be mea¬ 
sured. 

The beat frequency fed to the control 
receiver may be either the sum or difference 
frequency of the channel crystal frequency 
and the monitored carrier frequency. Chan¬ 
nel crystals for operation in the range from 
approximately 1.6 to 12.5 MHz may be 
used. 

Calibration Oscillator 

The calibrating oscillator consists basi¬ 
cally o an rf amplifier stage, a mixer, and an 
oscillator. The calibrating crystal, shunted 
by a trimmer capacitor for any minor 
adjustment of oscillator frequency, is used 
for calibrating the monitor receiver. 

Although the crystal is temperature con¬ 
trolled, a greater degree of accuracy is 
obtainable without the use of the heater. 
The trimmer capacitor provides exact cali¬ 
bration of the crystal frequency at any 
temperature by zero-beating the oscillator 
against the WWV signal. 

The crystal heater should be used only 
when a quick check is necessary; such as, 
where it is desired to quickly bring the 
crystal to a temperature that would even¬ 
tually be reached due to the heat dissipation 
of the equipment. 

The control receiver may operate in the 
145-160 MHz range; therefore, when using a 
5 MHz calibration crystal, the 29th, 30th, 
31st, or 32nd harmonic of the 5 MHz crystal 


*. 



Fig. 2. The front end ofia Motorola Sensicon A 
receiver is shown next to the receiver itself. 

Removal of the deck is a simple matter. 
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frequency is used to calibrate the receiver to 
145, 150, 155, or 160 MHz. 

The selector switch operates in con¬ 
junction with the calibrating oscillator. This 
switch may be used to select any one of 
several crystals as the frequency controlling 
element of the oscillator. These crystals 
include the 5 MHz calibration crystal and 
the five channel crystals. 

One half of a 1 2AT7 tube is used as the 
oscillator while the other half of the tube 


quency to produce an input signal of 150 
MHz at I he control receiver. In this case, no 
indication will be given by the discriminator 
meter. It the monitored transmitter carrier is 
above or below its designated frequency, the 
input signal to the monitor receiver will be 
above or below 150 MHz, causing the 
discriminator to produce an output voltage. 
This voltage is fed to the meter, which is 
calibrated in kilohertz to give a direct 
reading of carrier frequency error. 



functions as the mixer. The carrier fre¬ 
quency to be monitored is picked up by the 
VHF antenna, amplified by the 6AK5 am¬ 
plifier, and then mixed with the selected 
channel crystal frequency. The output of the 
mixer is fed to the calibrated monitor 
receiver where it is determined if the trans¬ 
mitted carrier is on frequency. 

Assume that it is desired to monitor the 
output of the transmitter which is operating 
on 146.94 MHz and that the control receiver 
has been calibrated at 150 MHz. The neces¬ 
sary channel crystal frequency will be the 
difference between 146.94 MHz and 150 
MHz, or 3.06 MHz. If the transmitter is on 
frequency, the 146.94 MHz signal will mix 
with the 3.06 MHz channel crystal fre- 


When monitoring transmitters which op¬ 
erate in the 420-450 MHz band, the moni¬ 
tor must be placed so that the monitor 
antenna is within a few feet of the trans¬ 
mitter. For this application, the frequency 
of the stage preceding the final tripler is 
monitored. This is done by selecting a 
difference frequency crystal for the monitor 
which, when beat against the frequency of 
the transmitter stage preceding the tripler, 
produces the frequency at which the.control 
receiver is tuned. 

Say that it is desired to monitor the 
output of a transmitter operating bn 443.75 
and that the monitor receiver is calibrated at 
150 MHz. The channel crystal frequency is 
determined as follows: 
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443.70 t 3 Uripler) = 147.90 
(frequency actually monitored! 

150 - 147.90 = 2.1 MHz 
(channel frequency crystal) 

If the transmilter is on frequency, the 
frequency of the stage preceding the final 
tripler will mix with the 2.1 MHz channel 
crystal frequency to produce an input signal 
of 150 MHz at the monitor receiver. In this 
case, no indication will he given by the 
discriminator meter. If the monitored trans¬ 
mitter currier is above or below its desig¬ 
nated frequency, the input signal to the 
monitor receiver will be above or below 150 
MHz, causing the discriminator to produce a 
positive or negative output voltage. This 
voltage is fed to the discriminator meter 
which cun he calibrated to give a direct 
reading of carrier frequency error. 

Any error in carrier frequency indicated 
on the discriminator meter is an error in the 
frequency of the stage preceding the tripler; 
therefore, the error in the transmitter signal 
from the final amplifier will be three times 
as great. When using this method of moni¬ 
toring, check the output (420 450) of the 
transmitter with a reliable wavemeter to 
ascertain that proper frequency multipli¬ 
cation is made. 

Channel Crystal Accuracy 

Since the fundamental frequency of the 
channel crystals is used, any error in crystal 
frequency is not multiplied. Therefore, the 
error in monitoring a frequency by this 
method is very small. Crystals are held to 
within 0.002'' of the specified frequency 
over the ambient temperature range of 
— 30°C to +60°C. Therefore, with the pre¬ 
vious 2 meter example, the maximum fre¬ 
quency error of the 3.06 MHz crystal would 
be 3.06 x 0.0020%. At the frequency being 
monitored, the percentage error would not 
be discernible on the meter. 

The “improvement factor” of possible 
percentage accuracy at the channel crystal 
frequency over the percentage accuracy at 
the currier frequency is approximately the 
same ratio as the monitored carrier fre¬ 
quency over the channel crystal frequency, 
or 146.94/3.06 equals 48. Ibis is another 
way of stating that the channel crystal is 
more than 48 times as good percentage-wise 


at the monitored frequency than at its 
fundamental frequency. 

The improvement factor may be checked 
on any channel by the above method, it w ill 
always remain reasonably high; therefore, 
the possible error of the channel crystal 
frequency is negligible. 

The front end deck of a Motorola Sensi- 
con A receiver provides an ideal converter 
for the poor man's frequency meter. Figure 
2 shows this assembly as a separate unit as 
well as in its original form installed in a 
Motorola Sensicon A receiver. 1 he part 
numbers referred to in the modification 
procedures described here are those part 
numbers called out in the Motorola manual 
for the Sensicon A 150 MHz receiver. The 

procedure is quite simple, too. Here is all 
you do; 

1. Replace R102 (2.2MJ2) with 3.3 Mil 
and ground low side. 

2. Remove Cl04. 

3. Replace RI03 (33 kfi) with (470 kH). 

4. Replace LI01 with a 100 k£2 resistor. 

5. Remove R! 12 (3.9 k£2). complete B+ 
circuit. 

6. Replace XI02 with 9-pin socket (with 
shield). 

7. Remove wire from pin 1 and connect 
to pin 2. 

8. Connect 1 MSZ resistor from pin 2 to 
gro und. 

9. Wire 12Ai7 socket for 6V filaments. 
(Connect 6V to pins 4 and 5, and 
ground pin 9.) 

rhis completes the modification of the rf 
amplifier. To construct the oscillator/mixer, 
remove the balance of the circuitry on the 
deck with the exception of the crystal 
socket. I hen build the circuit as shown in 
Fig. 3 around the new XI 02. Be sure to use 
silver mica capacitors in the crystal circuits. 
The crystals themselves are Motorola 
SFMT-2 (RII, 5 MHz), and they may be 
obtained from Sentry or International. 

The Sensicon A receiver is found in a 
number of the older, less expensive Motorola 
FM units, such as the 40V, the early 41V. 
and all Model series bearing the AAV and 
AAD suffix. These are available from New- 
some (Detroit), Mann (Tarzana, Calif.), C & 
H ( Long Beach, Calif, i, and Gregory (Saddle- 
brook, N.J.). ... W6VAN* 
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I8TH EDITION OF THE FAMOUS E&E 


Radio Handbook 

by WILLIAM I. ORR, W6SAI 

biggest selling book for the amateur 


Completely revised and updated. 

This is the comprehensive com¬ 
munications manual which is the 
industry standard for radio ama¬ 
teurs, electronics engineers, and 
technicians. Explains in authorita¬ 
tive detail how to design, build, 
and operate all types of radio- 
communications equipment. 

LATEST HOW-TO-BUILD DATA 

¥ 

The new 18th Edition of the famous Edi¬ 
tors & Engineers RADIO HANDBOOK pre¬ 
sents complete design data on the latest 
transmitters, receivers, transceivers, am¬ 
plifiers, and test equipment. Covers SSB 
design and equipment, RTTY circuits, and 
latest semiconductor circuits, as well as 
IC’s. Also includes coverage of r-f feed¬ 
back amplifiers and special-purpose and 
computer circuitry. All equipment de¬ 
scribed is of modern design, free of TV1 
problems. 

Order from your electronic parts distributor 

or bookstore, or send coupon. 


COMPLETELY UPDATED-INVALUABLE 

Provides a complete understanding of the 
theory and construction of all modem cir¬ 
cuitry, semiconductors, antennas, power sup¬ 
plies; full data on workshop practice, test 
equipment, radio math and calculations. In¬ 
cludes aspects of the industrial and military 
electronics fields of special interest to the 
engineer and advanced amateur. The 18th 
Edition of the RADIO HANDBOOK provides 
the broadest coverage in the field—complete 
information on building and operating a com¬ 
prehensive variety of high-performance 
equipment All data is clearly indexed. 896 
pages; 6 V 2 x 9 Y 4 "; hardbound. 

No. 24020. RADIO HANDBOOK 18th Ed., only $13.50 



EDITORS and ENGINEERS, Ltd 


Howard W. Sams & Co., Inc., Dept. 73-3 
4300 W. 62nd St., Indianapolis, Ind. 46263 

Send me_copy (ies) of the new 18th Edition 

RADIO HANDBOOK. 

$... .enclosed. □ Check □ Money Order 


Name 


Address 


I _ 

L City 


Zip 


State 



























Ken Sessions K6MVH/1 
RFD 2 

Peterborough NH 03458 
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Just the thing for the 
next club project! 


Like most other hams, I read every article 
I can find on how to make printed-circuit 
boards. The professional processes always 
seem to be formidable from the standpoint 
of complexity, equipment requirements, and 
detail. And the amateur methods always 
seem to give you a board that looks ama¬ 
teurish. Besides, amateur or professional, 
most all the published procedures are dif¬ 
ficult to follow in your mind; as you read 
the instructions, you find it hard to know 
exactly what you should be doing and when. 

Now, it just could be that I’m the dense 
type. Maybe other hams breeze tlirough the 
articles and immediately whip up five or six 
boards of their favorite circuits. I began to 
accept the possibility of my '‘numbness” 
with great reluctance and only after digest¬ 
ing many treatises on the subject of pre¬ 
paring quick PCs. 
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Then one day, while I was preparing a 
batch of “new product" announcements for 
a trade magazine in Chicago, l happened 
across a news release from Sol Shein Adver¬ 
tising Agency that extolled the virtues of a 
simplified PC production process developed 
by Bishop Graphics, Inc., a California firm. 
The text supplied rapidly lost me as had all 
the previous articles I’d read, but the cagy 



Step 1. Negative (B-NegJ version of a typical dual 
in-iine 1C package is laid down just the way 
positive configurations are handled. 


people at Shein were clever enough to 
foresee possible confusion, so they included 
a raft of photos that showed the complete 
preparation process, from layout to finished 
board. 

1 made a mental note at the time to write 
an article for 73 Magazine at my earliest 
opportunity; 73 readers, 1 reasoned, would 
appreciate as much as 1 do a truly easy way 
to make their own professional PC boards. 
The “mental notes'' proved to be ill-filed, 
however, because I lost them as well as all of 
the pholos when I moved from the Chicago 
area to Peterborough. But — as luck would 
have il - the Shein agency was on the ball; 
their press releases were also sent to 73, 
photos and all. 


The Bishop Process 

The Bishop Graphics company produces a 
photoresist solution that can be used to 
sensitize a copper-clad board for photo 
exposure. The product line also includes 
developer, etchant, and stripper; but the big 
thing is the technique they have for elimina¬ 
ting any drafting, camera work, or the 
necessity for darkroom processing. 

The Bishop method involves the use of 
preprinted “negatives" which can be placed 

in any configuration to suit the needs of the 
individual. The negative patterns - including 
transistor layouts, dual in-line IC patterns, 
and a thousand and one other varia¬ 
tions come already printed on pressure- 
sensitive “B-Neg” acetate. The company also 




■ | 


Step 2. Opaque black B-Neg “background'’ film 
fills in spaces between terminals. 

supplies pure black pressure-sensitive B-Neg 
material so that anyone can form his own 
completely custom-designed negatives. 

The completed B-Neg pattern can be used 
to produce a positive pattern on the presen¬ 
sitized (photoresist) copper-clad laminate or 
film. And the laminate, quickly etched on 
the spot, becomes a circuit board ready for 
drilling and component wiring. The whole 
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process takes an hour or two —and the result 
is a professional job. 

The steps are simple. After the B-Neg 
pattern is laid down on a thin transparent 
Mylar, acetate, or film base, the clear areas 
are overlaid with a mask of B-Neg opaque 
film. Then, with a sharpened piece of white 
chalk or any light marker, interconnecting 
circuit lines are drawn on the B-Neg mask to 
establish conductor paths. Corrections of 



Step 3. Circuit lines are traced in white chalk or 
marking pencil. 


mistakes or changes are easy. Simply rub 
away the chalk and redraw the conductors. 

The final conductor paths are established 
by cutting along the established chalk lines 
and peeling away the B-Neg material. Fine 
conductors may be scribed. Conductor paths 
can just as easily be eliminated by covering 
with the black B-Neg mask material. 

The completed B-Neg and copper-clad 
laminate (which has been coated with 
Bishop photoresist) are placed in a contact 
frame or in a plate glass “sandwich.” 
Exposure under an ultraviolet light source 
(or a noontime summer sun) takes no more 
than a few minutes, and the subsequent 
developing, etching and strip/rinse cycles can 
be completed in approximately an hour. The 

MARCH 1970 


board is then ready for drilling and assem¬ 
bly. 

If you are accustomed to producing your 
negatives with a regular process camera, you 
should know tltat existing negatives can also 
be changed quickly with B-Neg. Entire 
patterns can be relocated or conductor 
traces changed without retaping and reslioot- 
ing original artwork. 

All B-Neg pads and patterns are available 
in 1:1 scale. Other necessary materials are 
available from Bishop dealers: Mylar matte 
base material and grids, knife, tweezers, 
erasing shields (for cutting accurate conduc¬ 
tor paths), and white charcoal pencils. If you 
don't know where to get Bishop’s B-Neg 
stuff, write to the main office at 7300 



Step 4. Using common eraser shield for a guide, 
neat circuit paths are cut and peeled. 


Radford Ave.. No. Hollywood, Calif. 91605, 
Chances are you’ll even get a free sample. 
Getting the Material Together 

There are several ways you can go when 
you get on a PC production kick. You can 
do it the easy way by sending S28.50 to 
Bishop * iraphics, which gets you a complete 
PC’ production kit. including an exposure 
frame and a couple of processing trays. Or 
you can scrounge and cumshaw and do 
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everything kind of slipshod the way 1 do. My 
system differs a bit from Bishop’s recom¬ 
mended procedure, because i am inherently 
cheap; as a consequence, i don’t employ the 
trays and contact frames and other trinkets 
and niceties the Bishop brochures rave 
about. But my method is just about as 
effective, even if a bit more cumbersome . . . 
and after all, it is my story. 

The table presented here shows the 
material recommended by Bishop alongside 
the material 1 recommend for the cheapskate 
scroungers. With care, you should get excel¬ 
lent results regardless of which bill of 
materials you use. 



Step 5. Finished B-Neg and photoresist-coated 
copper^ciad laminate are placed in contact frame. 


Bill of Materials 


Bishop Catalog number, description, and price. 

B-Neg material and patterns as necessary 
7902 Photoresist, 7 oz. aerosol spray S6.85 


7904 Developer 1 Sfi 

7905 Sfripppr i 

7906 Tray set t 1 S 

7908 Ftrhant S Kfi 

7909 Contact pressure frame 7.55 

7952 4 x 6” boards (1 side copper) 4.50 

Ultraviolet fluorescent lamp 29.95 


$56.65 


Scroungers list and price 

Same as at left 
6.85 Same as at left 

1.50 Same as at left 
1.25 Same as at left 

2 shallow pans-one metal, one ceramic, 
plastic, or paper. 

5.80 Same as at left 

2.98 8 x 10” picture frame w/glass and backing 

4.50 Same as at left 
Free Sunlight 

21.88 


Preparing the Board 

Prepare the copper-clad laminate care- 
fully. All soil, stains, and foreign matter 
must be completely removed. Scrub it with 
ordinary household cleanser and a stiff 
brush. Rinse. Repeat the scrubbing. Rinse 
again. Wipe off thoroughly with a clean 
towel. Rinse again. Now air-dry (or oven-dry 
at 110° to 120°F), always handling with 
care and never touching the surface with 
bare hands or fingers. (Residual oils in the 
skin will reduce the quality of the end 
result.) 

If you don’t have a darkroom, wait until 
after dark before you prepare the board. In 
the dimmest light possible, place the clean, 
copper-clad laminate on a protective back¬ 
ground (several paper towels) and spray on a 
full, even coat of Bishop photoresist, fol¬ 


lowing the directions on the can. Immedi¬ 
ately pick up the board and slant one edge 
toward the floor. As the 'resist runs to the 
lower edge and forms a bead, soak the bead 
off with a paper towel. Turn the board 90° 
and repeat (the equivalent of a slow spinning 
action) so that excess ’resist is removed and 
no longer forms droplets at the lower edge. 
Then place the board flat for air-drying (or 
in an oven at 110° to 120°F). The 'resist 
will flow out, leaving a very even layer. For 
further processing, the board must be com¬ 
pletely dry ... no tackiness, no solvent 
smell. 

With the B-Neg protomaster and a con¬ 
tact frame close at hand, half-fill a shallow 
metal or ceramic dish or tray. (Don’t use 
plastic or you’ll find yourself with no dish 
and a big mess.) 
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FULL 
GALAXY LINE 
IN STOCK! 

eiver . $550.00 

Supply _ 99.95 

.......... 129.95 

e . 29.95 | 

. 95.00 ■ 

_ 75.00 I 

. 49.00 

. 29.95 j 

or . 25.00 

. .. 37.50 

. 8.95 

. 6.00 

-er . 795.00 

e ....... . 45.00 

. 45.00 

. 45.00 

.. 45.00 

liver .. . 200.00 ® 

r” 39.95 ■ I enclose $- ; I will pay balance (if any) 

_ _ DCOD (20% deposit) □ Revolving Charge Plan 


To: AMATEUR ELECTRONIC SUPPLY 
4828 West Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 

I am interested in the following new equipment: 


I have the following to trade: (what’s your deal?) 


Name 


Address 


4828 West Fond du Lsc Avenue I □ Send Reconditioned Equipment Bulletin I 

MILWAUKEE, WISCONSIN 53216 l. _j 

PHONE (414) 4424200 

STORE HOURS Mon & Fri 9 to 9; Tues, Wed, Thurs 9 to 5:30; Sat 9 to 3 j 


AMATEUR ELECTRONIC SUPPLY 


Purchase a GT-550 or R-530 for 
the regular price, with' no trade, 
and you may take a $50.00 Bonus 
Credit toward other merchandise. 
($10.00 Bonus on FM 210) 


AMATEUR 

ELECTRONIC 

SUPPLY 


AMATEUR ELECTRONIC SUPPLY 



1 J -J A 1 

i 1 1 J 





















































100% MADE 
IN U.S.A. 


Only 

$79.95 
Postpaid 
in the U.S.A. 


The new VANGUARD FMR-150 is not just another frequency converter but a complete FM re¬ 
ceiver with outstanding performance. 

Check the following features and see why it's the best. Collins IF filter for separating those closely 
spaced stations you hear together on other sets* Double conversion to eliminate interference from 


image frequencies* Dual Gate MOSFET RF stage for low noise. .2 uv. sensitivity, and minimum 
cross modulation* Automatic squelch for eliminating noise* Self-contained speaker* Operates on 
12v. D.C. negative ground* Heavy gauge anodized aluminum case 6" x 7" x 1-3/8"* Provision for 

W 

4 crystal controlled channels at the push of a button* One channel of your choice supplied with 
receiver. Additional channels available just by plugging in another crystal at $4.95 ea. No need to 
buy another RF unit as in some other sets* Factory tuned to cover any 6MHz segment from 135 
to 175 MHz. 

HOW TO ORDER: The VANGUARD FMR-150 is available only direct from our factory. Include 
remittance in full plus sales tax if you reside in N. Y. Be sure to state the 6MHz segment you will 
want to cover and the exact push button frequencies to be included. 

VANGUARD LABS SaWS** # ” 


Open the contact frame (or substitute 
therefor), placing the B-Neg face down on 
the glass. Make sure the sprayed board is 
completely dry and place the ’resist side 



Step 6. Exposure to ordinary black-light fluores¬ 
cent tamps takes Jess than four minutes . 


against the B-Neg. Close and lock the frame, 
and place it under the blacklight source 
about 3 in. from the lamps. Expose for two 
to four minutes (a test or two will give you a 



Step 7. Jt takes only a few seconds for a crisp 
pattern to show in the developer tray. 
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reliable guide). If you use bright sunlight, 
allow 10—15 minutes around noon. 

Immediately after exposure, immerse the 
board in the developer. Agitate gently; 30 
sec to 1 minute should produce a bright, 
sharp image. Now rinse in running water at 
the sink, where etching and stripping will 
soon complete the process. 

To etch the board, dissolve one packet of 
Bishop etchant powder in a pint of hot 
water in a plastic tray. Immerse the exposed 



Step 8. The developed board is immersed in a 
solution of Bishop etchant and Jeff for an hour. 


and developed board. In about an hour, the 
board will be fully etched. Gentle agitation 
from time to time will speed the process. 
Hot water around the plastic tray will keep 
the etching solution warmer, speeding the 
process. 

As soon as the etching process is com¬ 
plete, pour some Bishop stripper over the 
board, and. with water running over it, rub 
the stripper over t(re pattern until the copper 
is glossy . . . and all the dye is removed. 
Then dry the board and it is ready for 
drilling and assembly. 

When you add the prices shown in the 
table, you may feel that the overall cost of 
producing your own boards is prohibitive. 
And of course it would be for a single board. 
But the amounts of chemicals you get are 
sufficient to turn out quite a few printed 


DAYTON HAMVENTION 

Saturday, April 25,1970 

Dayton Hara Arena and 
Exhibition Center 

• Technical Sessions • Women's Activities 

• Exhibits • Flea Market • Awards • Banquet 

Dayton Amateur Radio Association 

Dept. S : Box 44 Dayton, Ohio 45401 


IEARN RADIO CODE 



* 9.95 

Album contain! throt 12" 
LP‘» 2'/f hr. Intlrutlion 


THE EASY WAY! 

• No Books To Road 

■ No Visual GlmmUkf 
To Distract You 

* Ju *I Listen And Learn 

Based on modern psychological 
techniques— This course will take 
you beyond w.p.m, In 
LESS THAN HALF THE TIME! 

Available on magnetic 
tape, $9.95 - Cassette, $10.95 


EPSILON 00 RECORDS 


206 Eatt Front Street, Florence, Colorado 



Step 9, While rinsing in water, Bishop stripper is 
rubbed on the pattern, removing ail dye and 
leaving a finished board, ready for drilling and 
assem faly. 

circuits. For a club project, there just can't 
be a cheaper way to get a lot of professional 
boards. . . . K6MVH ■ 
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SIGNAL/ONE'S CX7 GIVES YOU 

ELECTRONIC COUNTER 
FREQUENCY READOUT 

Electronic counters belong in the 
laboratory . . . because they're big, 
expensive, precision instruments . . . 
right? So what's one doing in the 
CX7? Well, it gives you ....... 

■ CALIBRATION ACCURACY OF 
100 HZ at every point in 
every band 

■ READOUT DIRECT TO TOO HZ 
. . . without interpolation 

■ LIFETIME PRECISION . . . 
free of error due to aging or 
environment 

■ BIG, BRIGHT DISPLAY . . . 
virtually impossible to mis-read 

SIGNAL/ONE engineers did it by putting 
state-of-the-art technology to work in a 
precision counter no larger than a small 
book. This remarkable unit actually 
counts each individual cycle of VFO out¬ 
put during a precise (crystal-controlled! 
1/100 second time interval . . . and dis¬ 
plays the last four digits of the total on an 
electronic readout. (For example, a VFO 
frequency of 3521.7 kHz (3,521,700 
cydes/second) yields a 1/100 second 
count of 35,217 . . . and the display 
shows 521.7 kHz), rn e readout is as 
accurate as the 1/100 second timing. 
Timing is derived digitally from the 100 
kHz reference standard. So, by simply 
zero-beating the 100 kHz oscilator to 
WWV (ora BC station) you automatically 
calibrate the VFO to 100 Hz accuracy . . 
everywhere. 




There are one hundred fifty-four million 
ham operators living on my street. Some of 
them sleep six to a room. Together witli the 
thirty-two thousand at the office that i work 
with and socialize with every day, you can 
probably well imagine that for some length 
of time. I have felt somewhat alone if not 


A Division of ECI (An NCR Subsidiary) 

2200 Anvil Street No. 
St. Petersburg, Fla. 33710 


downright black-sheepish, considering the 
fact that up until last Saturday evening, 1 
didn't know the difference between a.wave¬ 
form and a potentiometer. For years. 



























































whether at parties or the water cooler, I felt 
left out. 

Don’t get me wrong! !’m not insinuating 
that the ham population has grown to 
unhealthy proportions or anything. All I'm 
saying is that when the time comes that a 
milkman or grocer or any other normal type 
of unassuming personage such as myself 
develops serious psychological traumas 
because of an inability to discuss capacitive 
reactance with every Tom, Dick, and Alfred, 
then one must do something. What one must 
do is largely up to oneself. I - having a very 
agile and analytical mind — chose to acquire 
an education in electronics. 

So last Saturday ! read the amateur radio 
operator’s handbook - from cover to cover 
(minus the ads). Granted, this doesn’t make 
me an engineer. But you wouldn't believe 
how it has changed my life. Things are 
different now. I not only feel confidence in 
my relationships with my contemporaries, 
but —and get this— I actually feel a Utile 
cocky. Don't laugh! I know 1 what you’re 
thinking. Here 's a guy who reads something 
and comes on like the guy who wrote the 
hook. Right? Isn’t that what you're think¬ 
ing? For my defense, 1 submit that all things 
are relative (i didn’t make that up: I read it 
somewhere). What I mean is simply this: My 
knowledge on Saturday night compared to 
my knowledge on Friday night makes me 
something of a Marconi—Faraday—David 
Niven conglomerate. It’s unbelievable how 
my life has changed. My confidence is not 
unlike that of a Karate black-belt. 

Like yesterday, for instance, I went into 
the local Radio Shack, i didn’t need a thing. 
It was just a place where I could feel at 
home -wanted, if you will. 1 asked the 
electronics guy if he had any microfarads, 
and you could tell he was really impressed 
because he didn't say anything for a while. 
He just sort of looked around and blinked a 
couple of times. He asked me if 1 was 
putting him on. I assured him 1 wasn't and 
he muttered something that I couldn’t quite 
catch, and called a couple of other guys over 
to meet me. Their names were Chuck and 
Lennie, if my memory serves me right. 
Anyway, the four of us stood around 
smoking for a while and talking about this 
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and that. Chuck and Lennie were a couple of 
pretty good guys. Lennie kept giving me 
cigarettes and lighting them for me. You 
could tell he wanted to keep me around for 
a while. Then, the first guy 1 had spoken to 
asked me how many microfarads 1 wanted, f 
told him 1 could use about a handful (I knew 



they had to be cheaper in quantity orders). 
“Wouldn’t use anything else.” I said with a 
sly, knowing smile. You could tell they got a 
big kick out of this because Lennie kept 
nudging Chuck. 

Now don't get me wrong. I’m not brag¬ 
ging or anything. That’s no! the point of me 
telling you all this. This is just to illustrate 
what a little erudition can do. 

When I left, Lennie, Chuck, and the other 
guy were all hee-hawing their heads off and 
slapping each other’s shoulders and every¬ 
thing. Chuck looked like he was ready to roll 
on the floor. Boy! You could tell that they 
really enjoyed electronics. 

Like 1 say, though, life is different for me 
now. I can talk to people. 1 really can! New 
worlds have opened up to me. I feel 
comfortable - contented relaxed- in? 

A few days ago, 1 put a dipole on my 
roof. It's beautiful. The ole sun reflects off 
that tiling like there was no tomorrow. And 
the gleam is enough to knock your eye out 
(what kind of wax do you use on those 
things anyway?) 

Hank, my next door neighbor, says I 
ought to get a “rig" for it. But I figure it can 
wait a while. First things first, you know. 
I’m in no hurry. I figure: today a dipole- 
tomorrow an ohm. 

. . . WOW * 
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Incentive Licensing 



Brush up - Tone up - Shape up 

with AMECO Technical Books 
and code practice records. 

EASY TO UNDERSTAND BOOKS 

# 16 03 Advanced class license guide.50 


# 17-01 Extra class license guide...75 

Radio amateur theory course. Latest edition 
is ideal for brushing up. 

#102-01 (over 300 pages).3.95 


THE FASTEST AND SIMPLEST WAY 
TO INCREASE CODE SPEED ... 
AMECO CODE PRACTICE RECORDS 


(33Va RPM) 

#104-33 Contains material to increase 

code speed from 13 wpm to 22 wpm .. 3.95 

# 106-33 19 to 24 wpm supplement 

to above ...... . . 3.95 


AND FOR THOSE OF YOU 
WHO ARE A BIT RUSTY 

# 103-33 Contains material for 8 to 18 wpm ... 3.95 
#105-33 supplement to above...3.95 

A T LEADING 
HAM DISTRIBUTORS 



DIVISION OF AEROTRON. INC. 

P. O. BOX 6527 ■ RALEIGH N. C. 27608 


Robert Kelly WB6DJT 2661 Carol Drive San Jose CA 





A general survey of the VHF 
revolution with respect to 
repeaters over the past few years, 
and some suggestions for 
planning ahead. 
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The first eight years of amateur FM 
repeater operation in the United States has 
been a period of growth and stabilization. 
Today, because of the unprecedented pop¬ 
ularity of repeaters and channelized oper¬ 
ation on the VHF amateur bands, we are 
faced with such problems as: 

• Frequencies for new systems 

• Channelizing 

• Logical frequency pairing 

• Deviation and bandwidth 

• Tone frequency standards 

• Guard channels 

• Command methods 

• Selective calling standards 


Many systems have grown in their pres¬ 
ent shapes because of availability of equip¬ 
ment, bulk availability of crystals, long¬ 
term usage on certain channels, pattern¬ 
ing from a successful scheme, or because 
it seemed the thing to do at the time. In 
most cases, changes were made before 
cost prevented modification and systems 
developed so that members were served 
as necessary. But now it is 1970, we are 
thinking nationally—and for good reason. 
Travelers report that directories are inac¬ 
curate and that they have found activity 
not quite as reported or that the local 
repeaters are tonc-p'elected. Frequencies 
in one area are not used in another. Inter¬ 
connection presents problems in selective 
callins and command. Multichannel users 
compromise equipment performance. One 
area is narrowband, the other wide. So- 
called national frequencies are used with 
a variety of input frequencies, depending 
on area. UHF users find a wild variety of 
pairings and come to the conclusion that 
this band is haphazardly planned with 
frequencies confidential. 

But all is not so bleak. With a little 
forethought, users can plan together, ap¬ 
plying techniques known as spectrum en¬ 
gineering. frequency administration and 
conservation, or whatever name suits. It 
has been done with great success for the 
past two years in the west and I'll wager 
that with a little intentional planning that 
even in Los Angeles — that great super 


hodge-podge of "secret channels” and RF 
overlay — a measure of order will result 
in the next five years. Let's take a look, 
then, at what we can achieve and how to 
go about it with minimum outlay. 

First there must be some form of mu¬ 
tual planning, whether on an agreed basis, 
by meetings of the repeater groups in a 
state or area, or by the principal repeater 
group taking the initiative. Acceptable 
standards can be determined and, though 
planned changeovers would meet with 
little acceptance, any changes could con¬ 
form to agreements. Most amateur relay 
systems have changed enough tn five years 
to prove they are fluid. In some concen¬ 
trated areas of relay activity, coordinators, 
gentlemen’s agreements, or adherence to 
accepted plans have been very successful. 
To my knowledge, very few systems have 
gone into service haphazardly and without 
thought. Those that ran into technical or 
operational problems soon changed be¬ 
cause of opposition or impracticality. 

NEW RELAYS 

Where is there room for additional 
groups, especially in areas of intense us¬ 
age? By being careful with the spectrum 
— that is, by channelizing and establish¬ 
ing standards of bandwidth — the greatest 
number of channels can be rendered with 
full compatibility. A generally accepted 
plan for 2-meter FM operation, for ex¬ 
ample. is each 60 kHz up from 146.04. 
leaving the lower portion to AM and 
DX’ers. Greatest activity still seems to be 
the upper portion of 146 MHz. A signi¬ 
ficant amount of narrowband FM equip¬ 
ment is available and the 30 kHz channel 
standard tin 2 -meters could within five 
years fit in very nicetv, rendering 32 dis¬ 
crete channels, I see no problem in using 
this plan, then selecting a suitable devia¬ 
tion standard for one's own purposes. I he 
equipment is made for either 5 or 15 
kHz: anything else is a compromise in 
performance. 

Six meters is less intensely used and 
52.525 MHz seems to be the most popular 
for wideband operation. Narrowband op¬ 
eration does exist in some areas, from 
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51.0 to 52.0 MHz. on a 25 kHz chan¬ 
nelizing plan. TV high-pass filters, though 
limited in effectiveness above 52.0, will 
help prove to TVI complainants that they 
often eliminate problems. AM operation 
stays low on 6 for reasons of self-preser¬ 
vation. 

The 450 band is a world apart. Only 
the coordinators and trustees seem to 
know what really is in service and all 
admit there is more than meets the eye 
up there w-ere channel frequencies are 
semi private. In Los Angeles as well as 
other places, for example. 50 kHz chan¬ 
nelizing is the rule except that in L.A. 
ALL channels have been used above 440 
and a coordinator tries vainly to keep 
accurate records. Those who prefer to go 
it alone find someone is sharing the space. 
Pairing is not in vogue just yet but efforts 
have been made to standardize, and several 
nets have adopted 5 MHz separation uti¬ 
lizing 440-444 outputs with 445-449 in¬ 
puts. TV repeater experimenters have 
been a potential hazard, but recent con¬ 
cessions, after realization that FM'ers are 
serious, agreed to TV in the 435-440 por¬ 
tion of the spectrum. 450 is looking better 
each month as those who use this band 
for mobile operation see the value of 
planned pairing and reconfigure frequen¬ 
cies for better usage. 

PAIRING 

Armchair planning is always subject to 
criticism and rationalizing why it won't 
work. Moreover, existing nets complicate 
the matter. But let’s look at what is being 
done in some areas and consider it for 
future planning in others. 

RELAY OUTPUT INPUT 


6 METERS 

51.000 

51.600 

NARROWBAND 

51.025 

51.625 

15 CHANNELS 

51.050 

51.650 


51.075 

51.675 


51.100 

51,700 


51.125 

51.725 


51.150 

51.750 


51.175 

51.775 


51.200 

51.800 


51.225 

51.825 


51.250 

51.850 


2 METERS 

146.610 

UNPAIRED 

146.010 

NARROWBAND 

146.640 

146,040 

13 CHANNELS 

146.670 

146.070 


146.700 

146.100 


146.730 

146.130 


146.760 

146.160 


146.790 

146.190 

i 

146.820 

146.220 


146.850 

146.250 


146.880 

146.280 


146.910 

146.310 


146.940 

146.340 


146.970 

146.370 


146.400-146.580 


146.940 

UNPAIRED 

{GUARD 


51.275. 

51.875 


51.300 

{GUARD 


51.325 

CHANNEL) 

51,925 


51.350 

51.950 

•' 

51.375 

51,975 


51.400 - 

51.575 

450 MHz 

440.050 

CHANNEL) 

445.050 

100 CHANNELS 

444.950 

449.950 


This arrangement aims at compatibility 
with other amateur operation, best utiliza¬ 
tion of the spectrum, and extension of 
existing FM relay systems. It is placed 

in nomination as a national plan. 

TONE 

Overlapping repeater coverage on the 
same channels as well as the desirability 
of multichannel compatibility brings us 
to the realization that pulse tone must be 
standardized where used. If pulse tone 
entry is planned, choose standards and 
hold to this plan 

i buchtone is gaining popular acceptance 
for control and signaling in some areas 
and probably will dominate as ability to 
produce good decoders becomes more 
widespread. This is an excellent approach 
for the more talented groups. 

GUARD CHANNELS 

Faced with the problem of where to 
establish a common meeting ground for 
members o' various groups, each operat¬ 
ing on its own discrete frequencies, the 
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THERE ARE MORE THAN 




WM 

FROM MAST TO COAST... 




Get on the action 


with a 


GALAXY 

FM-210 

2 meter FM 



TRANSCEIVER 

from 

STELLAR 


Power $3Q95 
Booster 



As a ''barefoot'' mobile unii, the American made Galaxy 
FM-210 runs a full five watts of power. Just connect it 
to your antenna ancf clamp it under the dash-then plug 
in a high-impedance mike and you're off and running . . . 
on three crystal-controlled channels! The receiver sec¬ 
tion's FET front end gives you unmatched selectivity 
and sensitivity. And the transmitter's husky signal gets 
you through even in those "dead spots." 

if the nearest repeater is in the next county—or if the 
activity in your area is all "direct/' you'll want the 
Galaxy AC-210 power booster. It doubles the output 
power of your FM-210 transceiver and allows operation 
from either 12 VDC or 115 VAC. 


SPECIFICATIONS 

Frequency: 143—149 MHz 

Channels: Three; transmit and receive 
are independently controllable, giv¬ 
ing 9 possible frequency combina¬ 
tions. 

Transmitter: 5W in (10W with optional 
power booster) 

Deviation: ±15 kHz max (wideband) or 
±5 kHz ( narrowband) , with adjust¬ 
able speech limiting for optimum 
matching to local standards. 

Receiver Sensitivity: 0.5 SIN AD 

Power Req: 12 VDC (power booster 
accessory allows operation from 
either 12 VDC or 115 VAC} 


mm 


10 GRAHAM ROAD WEST • ITHACA, N. Y. 14850 
TELEPHONE AHEA CODE 607 257 2424 





































HEY! HOW ABOUT THAT 


S.W.R. BRIDGE 

• MODEL SWB-2 

• READS FORWARD AND 

REFLECTED POWER 
SIMULTANEOUSLY 

• “EASY READ" METERS 

• USE FOR REFERENCE 

POWER METER 

• DUAL lOO-MICROAMP 

METER MOVEMENTS 

• LOW INSERTION LOSS 

• S)ZE-5"X£"X2" 


$ 15.95 


ILLDW 11 GO FAR 
mtm i mmut 
cun mm hi smuts 
mm iAi.Es m 


THE BEST 
VALUE WE 
HAVE 
EVER 
OFFERED! 


MAY BE LEFT 
IH LINE, UP 
TO 2000 WATTS. 


GOOD THROUGH 
2 METERS 


FAST SERVICE 


Phone 408 294 0464 


SINCE 1933 * 

QUEMENT ELECTRONICS 

1000 SOUTH BASCOM AVENUE SAN JOSE, CALIFORNIA 

"Northern California's Most Complete Ham Store" 95128 


THE BEST 

2 METER 

CONVERTER 



144*146 MHz in. 28-30 MHz out 
or 146-148 MHi wHh a second crystal 

Available at $4,95 each, 

A full description of this fantastic converter 
would fill this page, but you can take our word 
for it (or those of thousands of satisfied users) 
that it's the best. The reason Is simple—we use 
three RCA dual gate MOSFETs, one bipolar, 
and 3 diodes in the best circuit ever* Still not 
convinced?Then send for our free catalog and 
get the full description, plus photos and even 
the schematic, 

CanH wait?Then send us a postal money order 
for $39*95 and we*!! rush the 407 out to you* 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some 
at higher prices) as listed in our catalog. 

•New York City and Slate residents add local sales tax, 

VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave.. Hollis, N.Y. 11423 


idea of guard channels has become an 
acceptable solution and has proved suc¬ 
cessful where implemented. 51.3 and 
146.94 are logical choices here, having 
been sanctioned by the California Ama¬ 
teur Relay Council as a regional solution. 
By guarding these channels or using a 
receiver scanner which samples more than 
one channel, a surprising flexibility is 
possible. By guarding one's regularly used 
channels plus the common calling and 
working frequency, we can provide our¬ 
selves with even better systems, both at 
home and while traveling. 

The first eight years of repeaters has 
taken us through a period of organizing 
and building. Let's let the next eight be 
devoted to sophistication and joint plan¬ 
ning. With good nonrestrictive repeater 
regulations a good possibility within a year 
a fine magazine to spread the word and 
cement us together, and the enthusiasm 
we all possess, the future looks promising 
indeed. 

. . . WB6DJT ■ 
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Walt Pinner WB4MYL 
7 304 Lorenzo Lane 
Louisville KY 40228 


While on vacation recently, I was rum¬ 
maging through the various surplus outlets in 
the Detroit area. Among the goodies pur¬ 
chased was a small surplus “Antenna Current 
Indicator.” It has a ZYiin. meter movement, 
three spring-loaded feedthrough connectors, 
and a power plug for connection to an 
internal antenna relay. It also includes the 
pickup unit and shunt necessary to operate 


the meter. The unit is a thermocouple-type 
antenna current indicator. Its nameplate 
states it was manufactured for the Army 



Signal Corps under the name of “Antenna 
Current Relay Unit BC442-AM ” 

The unit has a fitted bottom cover and 
ample room to install two SO-239 con¬ 
nectors in place of the feedthrough con¬ 
nectors already there. The antenna change¬ 
over relay is mounted to a plate and secured 
to the box with four screws. It may be 
removed as an assembly for use elsewhere. 
The rf contacts appear to be more than 
adequate for amateur use up to the legal 
limit of power. The rf contacts have an 


additional single-pole contact which may be 



used for B+ control or grounding of the 
receive antenna lead during transmit, as 
shown in the diagram. 


The relay is operated by two series- 
connected coils and requires +12V at 80 
mA. If the coils are parallel-connected, a 6V 
source may be used. A single diode with a 
small filter on the rig’s filament supply 
works nicely. 

The meter scale reads from 1 to 10. 
Comparison readings of this unit, with no 
change other than substituting standard coax 
fittings, were made against a Drake W-4 
wattmeter into a 50T2 dummy load. The 
results are tabulated below: 

BC442 reading Power (watts) 


1 . 

.100 

2 . 

.200 

3 . 

.300 

4 . 

.400 

4.9 . 

.500 


.600 

6.2 . 

.700 

6.9 . 

.800 


These readings remained constant over a 
range of frequencies from 3.5 to 30 MHz. 
Power levels of 25, 50, and 75 watts may be 
read with reasonable accuracy if the mechan¬ 
ical zero meter setting is adjusted with the 
meter in the vertical position and the power 
readings taken with the meter in the same 
position. The best part of this unit is its 
price. It was purchased from Bauer Indus¬ 
trial Supply, Redford Ave., Detroit, 
Michigan for S3.00, less his 15% discount (to 
anyone) which lowers the already ridiculous 
price to S2.55 plus tax. A terrific buy for 
your surplus buck. 

. . . WB4MYL ■ 
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Sam Craig W2ACM 
5812 Tilton Road 
E, Syracuse NY 


A REMOTE MULTIFREQUENCY 

A simple method for modernizing your surplus 


FM unit by adding those extra channels. 


If your VHF FM gear is a single-channel 
type and you have been wondering how to 
add multifrequency capability, here is your 
answer. This article describes a remote 
cry stal oscillator with switch selection of up 
to four crystals. 

Since the original unit was intended for 
the transmitter of a Gl pre-Progress Line 
ES-1 B 2 meter FM unit, 3 MHz crystals were 
used. The circuit should work equally well 
with crystals of other frequencies (up to 15 
MHz or so), and it can he applied to receiver 
local oscillators as well as transmitters. It is 
not designed to work with overtone crystals, 
however. 

The circuit. Fig. 1. consists of a transis¬ 
torized Pierce oscillate! coupled to an emit¬ 


ter follower for isolation and Low output 
impedance. 

The oscillator unit may be mounted in 
any convenient location and coupled to the 
transmitter by a length of ordinary shielded 
cable. Neither the type of cable nor its 
length appears to be critical. In the original 
installation, a four-conductor shielded cable 
having a length of about 6 ft was used. I he 

i 

output impedance of the circuit is low 
enough to tolerate the shunt capacitance of 
15 ft of shielded cable or coax without any 
drastic reduction in output voltage. Impe- 

I '* 

dance matching is not necessary, since opti¬ 
mum power is not a requirement. 

The rf output from the remote oscillator 
is fed directly into the grid of the former 


I2V KEYED 



DC GND 


7-45 NPO TRIMMERS 

* DETERMINE AT ASSEMBLY; START WITH IOK 

Fig. I. Remote muhifrequency oscillator schematic. 
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OSCILLATOR FOR SURPLUS FM UNITS 


oscillator tube in the transmitter, so that this 
stage now becomes a buffer. The cathode of 
this tube land screen, if a pentode) should 
be bypassed to ground for rf if not already 
done in the existing circuit. In my installa¬ 
tion, the grid current in this stage was not as 
high with the remote oscillator as it was 
originally, but the drive level in the subse¬ 
quent stages was unaffected. 

1 he output frequency is not affected by 
the load, and changes only a few hertz when 
the supply is varied between 5 and 15 V, 
Although the output voltage increases as tire 
supply Voltage is increased, the use of more 
than 15V is not recommended. 

The oscillator consists of a two-board 
"sandwich"' and a third board, which 
mounts perpendicularly to the other two, as 
shown in the plan view of l ; ig. 2. The actual 
size layouts of circuit paths for all three 
boards are shown in Fig. 3. 

Once the etched circuit boards are made, 
assembly of the unit is quite simple. After 
soldering the components to the main circuit 
board (see big. 4), attach the output, power, 
and ground leads and mount the board in 
the Mini box. Be sure that leads and solder 
do not protrude more than 116 in. on the 
foil side of the board. Then attach and wire 
the connector (Jl). Next, the rotary switch 
(SI ) should be put in place and connected to 
the main board, i he remaining two circuit 
boards with the crystal sockets and trimmers 
are fastened together and mounted last in 
the box. The front of this assembly is 
supported by the leads from the boards to 
the switch, so no size smaller than 20 AWG 
solid wires should be used for mechanical 




Spacer — 
3/16 Lg. 


Board 1 
Board 2 
Board 3 


Leads to J1 
Ground Lug 


BUD CU-3003A 
M ini box 


Lock wash 


6-32 x !4 
RH SCR 
2 Req, 


Jl 


Fig, 2. Layout of oscillator. 


stability, bse care when inserting or 
removing the crystals so as not to crack the 
circuit boards. Glass—epoxy board material 
is worth using, if available, because of its 

greater strength. Figure 5 shows the con¬ 
struction and layout detail for the two-board 
sandwich. When adjusting the trimmers for 


MARCH 1970 


45 



















































































Drill No 
2 Pads 


Connect After Ass'y 


Grid Lead to 
Component Bd. 



Drill No. 33 
6 Holes 


© 



ut Slots for 
Xtal Socket Lugs 
4 Places 

Leads to SI 


prill Mo. 33 
4 Holes 


Drill No, 33 
6 Holes 


Drill No, 61 
33 Pads 


cs 


© 


Fig, 3- Actuni-size printed-wiring 
layouts for the three boards t 


© 
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Fig. 4. Main circuit hoard component placement 


+ 12V 
^ DC G nd 

Output 


Gnd, Lead to 
Xtal Board 

Lead to SI_ 

Wiper Arm 



Tapped 6 32 

Fig. S. Vital siatisiics for the tv/o-board “sandwich/' 


exact frequency, remember that placing the 
cover on the box will lower the frequency 
slightly (10 to 20 Hz with 3 MHz crystals) 
due to the added capacitance. To avoid this 
problem, holes can be drilled in the cover for 
access to the trimmers. Because of its small 
size, the oscillator can easily be taken to a 
counter or other measuring equipment for 
accurate frequency adjustment. 

Measurements of thermal stability have 
not been taken yet, but experience has 
shown that in the usual mobile environment 
the frequency does not change enough to be 
evident at the receiving end. 

1 am indebted to N. V. Friend, who 
furnished the idea for this device. 

., , W2ACM ■ 
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.well it will take someone 
with manufacturing 

“know how" to do it 


But of more importance the crystal must be manufactured 
to Strict Specifications, have good activity and operate 
"on frequency " in the circuit for which it was ordered. 

SENTRY can manufacture crystals for all two-way radio 
equipment: Commercial, Amateur, Aircraft, Military and 
Citizen Band. You need only to specify the moael of 
set and channel frequency. 

You don't believe it, when we say - "Buy the Best"? 

You are satisfied with your present supplier? 

You are satisfied with high prices? 

You are satisfied with "second best"? 

Until you try SENTRY you will never know! 

Try Us! Make Us Prove It! "Buy the Best" 


SEND FOR OUR CATALOG OF PRECISION 
QUARTZ CRYSTALS AND ELECTRONICS 
FOR THE COMMUNICATIONS INDUSTRY. 

IT WILL COST YOU NOTHING 



SENTRY MANUFACTURING COMPANY 

Crystal Park, Chickasha. Oklahoma 73018 

—- PHONE: (405) 224-6780 -—- 

























































INTRODUCING THE 





• AC and DC SUPPLIES 

BUILT IN! 

• 5 BANDS 

• 260 WATTS 

• $525.00 

• RECONDITIONED * LIKE NEW * 

* TRADE IN EQUIPMENT * 30 DAYS * 

* PARTS & LABOR GUARANTEE * 


BTJ 

U 2000 . , . . 

CLEGG 

7 no* vw AC tplv 

COLLINS 

KWM7 .V '.Vitir'i 
Q 

516E 7 I 74vl 
fits 1 

30L ? L thm Hm*. 

3 OS t 

DRAKE 

2B 

xia 

EICO 

7*3 A AC 


5 - 4*KP 00 

% 119 00 


J 695 OO 
05 00 
1475 00 
$ 395 00 
$1375 GO 
s od 

S 169.00 
$ 75.00 

S I3SOO 


GALAXY 

GiUxv V Mark il $ 249 OO 

GONSET 

77A m/AC DC Wv $ SO .00 

Comm III 6 Mstti £ 99 OO 

HALLtCRAFTEHS 

3 120 _ | MjOO 

HT-40 £ 40 00 

HT 37 S *79 00 

HT 37 $ 109 00 

S X1I1 £ 100 00 

£x 146 ^ 500 kc Filler £ 109.00 

SX II? $149 00 

^T 41 57?B'l S 129 OC¬ 
HA 1© __ .._ $ 29 95 

HAMM A R LUND 

HQ100C $ 39.00 

Hill TOC $ 99 OO 


HQ 160 
HOT i OC 
HQ tSOC fc. ,K i 
H Q J 00 

HQ 1 70A w/NOlM 01k 

HEATH 

HWI 2 v. DC vt.fv 
N'.V-72 vOC H' l > 

HA 14 J, inijjii * AC toly 
Hfl JO VV ; DC 
vnr i. 

HW io a M«t*> 

*0700 , . 

JOHNSON 
Velum - 

Rpngsr On* 

KNIGHT 

T 160. . . . 


175 00 
1 29 GO 
199 GO 
19 5 00 
1 49 00 

99 90 
t m oo 
17 9 00 
99 00 
19 00 
90 00 
309 00 

$ 99.00 

5 89 00 

s m 00 


LAFAYETTE 

HE 144 
HE 3bA 
HE f>l VFQ.S 

NATIONAL 

MC 570 $ 

NCX J AC DC sci'lv I 
MCx .1 AC iutv £ 

SWAN 

S-vin 26G ..... $ 

Swjh 1150 .v AC DC StflvS 
406B , $ 

LATE ITEMS 
H*«ihSftT4l $ 

Hmih SB 10 5 rt ACsph S 
H»«t* HW33 <*/OC se+v S 
H*pth SB 610 Scape. S 


59.00 
J9 00 
9 95 

m 00 
229 00 
J 99 OO 

259 00 
359,00 
45 00 

396 00 
395 DO 
99 00 
69 OC 




HIGHEST TRADES! NO ONE ANYWHERE will beat our deal! 

We will TOP any advertised or written offer from any other dealer. 

We trade on both new and used equipment and we service what 
we sell. Instant credit on both new and used equipment. General 
Electric revolving charge and Master Card Credit. 

AMATEUR - WHOLESALE ELECTRONICS 

A DIVISION OF 

#* Internationa I Electronic Systems, Inc. 

28oi\RAGQN AVENUE, CORAL GABLES, FLORIDA 33134 
Cable "INTEL" 305-444-6207 Export orders our 



specialty 
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DIGITAL KEYER 
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Cjj&hTM K*Tl* 
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is designed to allow the CW operator to transmit 
morse code with a MINIMUM of hand motion. No 
other keyer exceeds the DK-1 in this respect. 


Code speeds from 7 to 60 WPM with correct inter-letter and inter-word spacings 
• Mercury reed relay for transmitter keying and receiver muting • Input for 
manual key • Keying monitor with built-in speaker • 18 integrated circuits, 12 
transistors, 5 diodes 

These examples illustrate the minimum hand motion required. The dot and dash keys may be closed 
or released in the order indicated within microseconds of each other. 

A"—Close dot*dash key. During the dot or dash, release dot-dash key, 
ft"—Close dot*dash key. During the dash or second dot, release dash-dot key. 

P"—Close dot-dash key. During the second dash or dot, release dash-dot key* 

L"—Close dot key. During the first dot, flick the dash key. Release dot key during the fast dot. 

B"—Close dash-dot key. Release dash key at any time during the 
three dots and dot key during the last dot; or, release dash- 

dot key during the last dot. _ , 

Double Dash PT —close dash-dot key* Release dot-dash key during O A jJQ 




ii 


* i 


i I 


the last dot or dash. 


WRITE FOR 
FREE 

BROCHURE 


Note that in the above examples, only one depress¬ 
release cycle of the dot and dash keys is required. 
All letters, numbers and punctuation marks may be 
generated using variations of this technique. 


ORD, Inc.: 


PRO* CO NT. U S.A. 

From Distributor or 
Direct from Factory 

3201 HANDLEY EDERVILLE R D 

FORT WORTH, T EXAS 76118 

817 / 268-1611 




TO 



K. N. Gray K8BYO 
1391 Schoolcraft Road 
Copley OH 44321 


To spot my vfo on a received signal, I 
needed a quick and easy way to power the 
oscillator independently from the trans¬ 
mitter. 

Normally the ac-driven heaters are on all 
the time, so why not connect a 6.3V 
transformer in reverse order, rectify the 
output, and use it for low B+ for the 
oscillator? 

After some experimentation, I came up 
with the circuit shown here. As shown, I 


connected a double-pole (single-throw) 
switch in both ground leads of the trans¬ 
former primary and secondary windings to 
prevent feedthrough * when regular B+ is 
applied as the rig goes into the regular 
transmit mode. 

A diode in the B+ to the buffer prevents 
it from operating when spot checking and 
still allows regular operation. 

. . . K8BYO ■ 
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William Hoismgton K1GLL f - 
Far Over Farm ' 

Peterborough, NH 03458 


This article is a two-part series that deals 
with design methods, components, and cir¬ 
cuits using solid-state devices leading to an 
i-f system that will meet the special require¬ 
ments of the amateur builder'who wants a 

t 

reasonable-cost, selective, low-image, tunable 
i-f for use following converters on 6 or 2 
meters, or the UHF regions above 420 MHz. 
This portion of the series describes design 


details of the 1.65 MHz and tlie 135 kHz i-f 
modules, using subminiature shielded coils 
and It s. 

Requirements 

Selectivity and Freedom From Images 
The easiest way for the homebrewer to get 
selectivity is to use a low intermediate 
frequency; however, this cannot be done 
without suffering from image trouble unless 
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several conversions are used. An image is the 
unwanted signal on a frequency separated 
from the desired signal by twice the i-f. This 
is caused by the presence in a mixer collec¬ 
tor circuit of several frequencies other than 
the desired one. For example, if the local 
oscillator is on 28.5 MHz and the desired 
signal is on 28 MHz, a beat note at 0.5 MHz 
wi!! be produced, which is used for the i-f. 

Unfortunately, a signal on 29 MHz will 
also produce a beat note on 0.5 MHz. This 
unwanted signal is called the image; you can 
see that it can cause considerable strain on 
the selectivity requirements of the rf and 
mixer stages in a 10 meter receiver in order 
to remove it. This is one of the main reasons 
for multiple conversion amateur receivers 
that use a first i-f of ! .65 or 2 MHz, which 
places the image some 3.3 to 4 MHz away 
from the desired signal. Here it can be 
handled by the selectivity of the two tuned 
circuits of the rf and mixer stages generally 
found in such a receiver, fhe requirement 
for reduction of the. image is met in this 
fashion in our ‘‘ideal" i-f. 

Tunable I-Fs. The use of converters with 
crystal-controlled local oscillators for stabil¬ 
ity reasons requires tuning somewhere else 
down the line Fci the fellow interested only 

in a large, stay-put home station, this can be 
accomplished by using his 100 lb communi¬ 
cations receiver, with switched inputs, etc. 
However, that does not meet ou; planned 
types of operations, such as battery-port- 
able-anywhere, mobile, and emergency use. 
all of which are applications well suited for 
solid-state devices. A tunable, selective front 
end with rf stages, mixer, and tunable 
oscillator does the trick. 

Practicability. The next requirement is for 
available components at reasonable cost. The 
J. W, Miller Co. has produced a line of 
shielded, subminiature adjustable rf coils 
(9050 series) which fill the bill for inductors. 
They have a threaded core of powdered iron 
in the center for trimming, an outer mag¬ 
netic shielding cup which also helps the Q, 
and an aluminum case for electrostatic 
shielding (Vz in. square by 9/16 in. high). 

1 hey also are handy because you can easily 
add extra windings—for coupling with solid- 
state devices. 


Resistors in the 1/8 and 1/10 watt range 
are available at most mail order houses, 
along with subminiature capacitors. Submin¬ 
iature terminal pins have been described in 
my own previous articles in 73 Magazine. 

Active devices having high gain and low 
internal feedback, that do not need neutrali¬ 
zation, are available from Motorola. The 
HEP 590 is one of these; it is easy to use and 
performs excellently. 

Demodulation Characteristics. These arti¬ 
cles being mainly concerned with AM on 
VHF and UFLF, the demodulation is impor¬ 
tant. This is given scant treatment in many 
handbooks, but I find that when you’re 
actually digging those call letters (at least!) 
out of the mud, you need the best possible 
diode circuit available. It seems, from all the 
tests I’ve made, that the diode demodulates 
more af when connected across the entire 
winding of the last tuned circuit, 

AF Amplification, Next in order of impor¬ 
tance comes a good af amplifier. There is no 
doubt at all in my mind on this one. The 
Amperex TAA-300 is it. It has 1W output, a 
response of 20 Hz to 25 kHz, and an 8f2 
transformerless output impedance, and 
Sounds good. With bass and treble controls 
in front, it really does the job fer voice 
communication frequencies for amateurs. 

Single-Package I-F Pair. The last require¬ 
ment ( for now) is for a double-frequency i-f 
This is just a handy phrase for the combina¬ 
tion of the 1,65 MHz and the 135 kHz i-f in 
one package. You can put more gain—with 
greater freedom from feedback troubles— 

into the amplifier when the input is on one 
frequency and the output on another-a 
tried and proved method. 

I-F Considerations 

Let’s face it, 455 kHz is not the best i-f 
for amateur communications receivers. Its 
use as an intermediate frequency dates from 
the early 1920s which is by now nearly 50 

years ago, and was intended for the broad¬ 
cast band. There was and still is a good 
reason for using it on the BC band: It is the 
only i-f that even partially suits a “cheapie" 
BC set. I say only partially because using a 
mixer on the BC band, without an rf stage in 
front, which many millions of BC sets do, 
you get images from 540 kHz up to about 
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690 on the dial. I have a S 100 set that covers 
540 kHz up to 54 MHz-it is an excellent set 
for the money and is invaluable for checking 
harmonics, oscillators, mixer outputs, and 
the like; but not having an rf stage, it does 
have an image on the low end of the dial. 

Car radios, mostly working on the “me 
too” design theory, use 262 kHz for the i-f. 
The reason given; “greater selectivity,“ Sure, 
it is easier to get better selectivity with a 
lower i-f. but the image is worse also, so they 
use an rf stage. If this rf stage is properly 
made and tuned, it solves the problem on 
the Bt band. And I’ll take my hat off to 
lbost of the designers of car radios that I've 
had. as most of these have performed pretty 
well. For many years of mountain-topping 
on 2 meters, driving home after 2 a.m., I 
kept awake listening to “Grand Ole Opry" 
and such, and those car radios did a good 
job. 

But what about: amateurs? These bands 
begin at 160 meters, so up around 10 
meters, with an i-f on 455 kHz, the image is 
only 410 kHz away! >011 can't really put an 
i-f in the middle of the B< band, so the next 
slot is up at 1.65 kFIz, or near that point. 
This works out fine for the image problem, 
but now your selectivity has gone to pot. 

Of course, you can use a Gonset-type i-f 
with selectivity of around 30 to 40 kHz. In 

fact, right in this article 1 describe a “nice 
little i-f" on 1.65 MHz, with just that kind 
of selectivity. It works fine with just a single 
conversion on 6 or 2 meters, but when the 
band opens, stay away from the low end! I 
was in Maine one fine evening on a little rise 
of 400 ft or so when 2 meters opened. I 
worked Washington D.C. and VE1 , but I 
couldn't separate one signal from another on 
the crowded low end using my “tried and 
true” Gonset III. 

So, it is probably best to devote the extra 
time and money required and try for the 

ideal i-f, which conquers images and provides 
excellent selectivity at the same time. There 
are two components which help the home- 
brewer reach this goal; the Miller Series 
9050 subminiature coils and the Motorola 
HEP 590 communication 1C. 

Our ideal i-f will therefore look like the 
block diagram in Fig. 1. When designed, 
components selected, the circuit formed up, 
and packaged with its small battery supply. 


it should be a useful addition to amateur 
VHF, UHF. and microwave equipment. 


INPUT 

FROM 

CONVERTER 





i-f 

1.G5M Hi 




CONVERTER, 
165 MHz TO 
t35NHz 





















Fig. 1. Block diagram of the “ideal” i-f for amateur 
use. 


Miller Series 9050 Coils 

Here is something good, that you can 

really tailor to suit your needs. Figure 2 
shows the inner workings. The Bakelite base 
is normally supplied with two pins, but is 
easily drilled for four extra wires (which you 
need for a link-coupled base input, for 
example). The coil form has a neat spiral 
ridge inside to take the 6/32 in. threaded 



CORE BEND BACK OUTER 

TO REMOVE CASE CASE 





Fig. 2. Miller coils, 9050 series. 

core. This ridge type works better than some 
other types of coil holders I've used. The 
outer powdered iron cup generally has room 
between itself and the existing winding for 
the few extra turns needed in solid-state 
work. The aluminum outer case comes off 
easily enough after you bend back (he four 
crimped aluminum tabs on the case that 
hold the coil form in place. 
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As you will see in the section on coil 
data, you can wind on 1-10 turns of link 
coupling and a 5-turn base coil, both on top 
of the existing winding, for a base input 
network. I used a small drill to make more 
holes in the Bakelite end piece to bring out 
the extra wires, and find the entire series 
adaptable from 30 MHz down to 135 kHz; 
and the good Q resulting from the use of 
these coils is particularly noticeable in the 
overall selectivity figure of the finished i-f. 
Figure 3 shows one of them with an extra 



Fig. 3, Two holes at the bottom of the coil permit 
the two additional leads to he brought out with the 
original windings. 


three lurns installed. Until Miller comes up 
with something better, these are my coils. 

Loaded Q vj Turns. Various sections of a 
communications receiver i-f have different 

amounts of loading, which affects the Q and 
energy transfer. For example, the HEP 590 
input circuit works well with only a single¬ 
turn input link at 1.65 MHz, while at the 
same frequency a 5-turn link is required 
when going into the diode circuit, which is 
heavily loaded. 

The HEP 590 output circuit, rated at 1 00 
kS7 ac impedance, needs only 2 turns for 

maximum transfer of energy into a 50T2 
cable or link to the next stage. Naturally, a 
lot depends on what impedance you’re 
looking into, or out of, and how it is treated. 
The HEP 590 input circuit, rated at 1.8 kO 
ac impedance—if loaded directly onto the 
inductor—will swamp the Q way down. 

Looking at Fig. I, you can see what has 
to be done for this type of i-f. A winding of 
the correct number of turns to suit the 
impedance of the IC is installed over the 
existing tuned circuit, which is resonated at 
1.65 MHz. A cable input link of only a single 


SOUD SHU BRIMS Bill 

MIRIE BALANCE! MIXER 



LOW COST 
HIGH 

PERFORMANCE 



Frequency Range 


Conversion Loss 
L.O. Rejection . 


.200 kHz—200 MHz, 50 ohm system 

(useful range exceeds above) 

..6 dB Nomina]; 7 dB Maximum 

.45 dB. 200 kHz to 30 MHz 

35 dB to 200 MHz 
P.C, Board mounted pins on 0.200 inch centers 
Hermetically Sealed - RFI Shielded Package 
(less than 0.5 cubic inch volume) 

Applications Include 

♦Balanced Modulator - ideally suited for filter or phasing 

type Single sideband generators 

* Receiver Mixer * Product Detector * Phase Detector 

* Voltage Controlled R.F. Signal Attenuator 

Model UM-1H incorporates Hot Carrier Diodes for Low Noise 
applications. The UM-1H meets or exceeds the UM-1 
specifications with a guaranteed 7 dB Maximum Noise 
F igure. 

Price; (FOB Milpitas, Calif,) 

Model UM-1. . $15.00 each 

Model UM-1H . . .......... $17.50 each 

(California residents add 5% sales tax) 

Send check or Money Order to% 

Electronic Design and Development Associates 

PO Box 373, Milpitas, California 95035 


WORUI QSL BUREAU 

5200 Panama Ave. 
Richmond, Calif. U.S.A. 94804 

Plan 1 

We forward your QSLs (please arrange al¬ 
phabetically! to or within U.S.A., Cana¬ 
da and Mexico for 34 each, and to all 
other places in the world for 4 4 each. 

Plan 2 

You use our special log form and send us 
a copy. We supply QSL, make out QSL, 
deliver QSL, all tor 84 each. 

Write for free information sheet. 


V ibropleX 



ENJOY EASY, 
RESTFUL KEYING 

$21.95 to $43.95 
THE VIBROPLEX 
CO., INC. 

833 Broadway, 

N. Y. 3. N.Y. 


ALL BAND TRAP ANTENNA! 



Reduces Interference and 4 
Noise on All Makes Short Wave 


Receivers. 
Reception 
with 96 ft 

imileurs' 


Makes World-Wide 
Stronger. Complete 




or ALL Amateur Transmitters, 
Guaranteed for 1000 Watts Pow¬ 
er. Light, Neat, Weatherproof. 

7] ohm feedline Sealed resonant traps. For novice *nd ill class ridit? 
Eliminates 5 separate antennas with better performance guaranteed 


pt 

SQ-4Q-2Q-1 5"! 0 meler bands. Complete 102 ft S 19.95. 40-20-15-10 meter bands, 
54 ft <best for world-wide short wave reception! SlS.95 Send only S3.00 (cash, 
dc. mo) and pay postman balance COD plus postage on arrival or send full price for 
ost-paid delivery Complete instructions included 

N ELECTRONICS Dept. A Kearney. Nebraska 68B47 
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v f ■ X jf 
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TO DIODE 


tS// 


HEP 

590 


6 +- 


* 00-590 


12 


ftf 


LI = Miller 9054 £-5 

L2 - 1 to 1H turns on 9054 
L3 = 1 turn L8 

L4 = 9054 L9 


4 turns on 9054 
3 turns 

5 turns 
9054 


FROM tr 




Fig. 4. Coil interconnection and winding data. At left is VHF converter (Part II). Test diode demodu¬ 
lator schematic is shown at /ower right. 


turn is also wound over the same resonant 
circuit. Don't forget that the presence of the 
powdered iron both inside and outside aids 
this coupling. When the inductor is heavily- 
loaded and the Q is lowered, the number of 
turns required to effect a transfer of energy 
may be as much as five times greater. This 
can also be seen in the coil table in Figs. 4 
and 7. The base input is very easy to match 
by tliis method of varying the number of 
turns, as in Fig. 4 (L4) and in Fig. 7 (L3). 

When using link coupling, which is very 
desirable at times with modulator type units , 
be careful not to couple too tightly (by the 
use of too many turns). This will show up as 
excessive detuning of one tuned circuit by 
the one link-coupled to it. It may also cause 
broad tuning. For maximum selectivity and 
proper handling, use slightly less than the 
coupling showing maximum energy transfer. 
Remember, gain is cheap, selectivity is not. 

The 1.65 MHz and the 135 kHz modules 
will be described in the first part of this 
article, and the converter and avc detail in 
the next. 

The 1.65 MHz I-F Module 

This unit is what you could call a ‘‘nice 
little i-f/’ Following a 6 meter front end, it 
has plenty of gain, and selectivity of 30 to 
40 kHz. It is also very easy to tune on 6 or 2 
meters. 

The schematic is shown in Fig. 4. Each of 
the seven windings. Ll through L7. has been 
the subject of considerable work and testing 
here, for selectivity and general handling 


properties. The tunable i-f or VHF converter 
shown at the left is the subject of other 
articles and is not taken up here. It does use 
one of the Miller series 9050 coils, though, 
as shown for LI, with but one turn added on 
to it for feeding the 1.65 MHz i-f energy 
over to the i-f module being described. 
Inductor L2 is installed on top of the 
existing winding of the 9054 coil. Also low 
in turns is L3, with only one turn being 
needed at 1.65 MHz, due to the high Q of 
the 9054 design. Coil L4 is another 9054, 
which has a third winding going to the base 
of Q1 in the HEP 590 1C. The input of the 
HEP 590 is rated at 1.8 kfi. 

The input tuning of C2 is very sharp due 
to the correct amount of coupling to L4 
which has a high loaded Q. The HEP 590 
communications 1C and its advantages have 
been described several times in 73 Magazine, 
so only a brief mention will be made here. 
Inside the 1C there are three transistors and a 
diode. The two transistors that do the 
amplifying are arranged as in Fig, 5, in a 
grounded-emitter, grounded-base pair, which 
is a high-gain configuration with no detect¬ 
able internal feedback. The third transistor is 
connected as an avc unit, and the diode is 
used for temperature control. 

Another Miller 9054 is connected to the. 
output circuit on pin 6 and tuned by an 
Arco 467 mica compression trimmer of 100 
to 580 pF capacitance. You can also get the 
needed capacitance by using fixed dipped 
micas and trimming up to 1.65 MHz with 
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the threaded-core tuning slug. If you do it 
this way, be sure to adjust the fixed capaci¬ 
tors so that most of the slug remains inside 
the winding for best coupling and Q. 



Fig. S. internal details, HEP 590, Motorola. 


A 3-turn link winding is added to L6, 
which goes to an output connection. For 
tuning up, I used L8, L9, and a diode. When 
used with a tunable front end on 6 or 2 
meters, this makes that “nice little i-f.“ 
Follow it with a good af and try it. You’ll be 
surprised. It does not have idea * selectivity, 
but a 6 meter front end is wonderfully easy 
to tune with it! 

Pin 5 of the HEP 590 can be used for a 
temporary manual gain control with just a 


+ 12 
0 


I0K 



MAXIMUM 

GAIN 


Fig. 6. 

pot as in Fig. 6. Nothing else is needed. 
(The second part of this article deals with 
the avc circuit for use with pin 5.) 



hold on 
your 
i tat! 


THE GIGANTIC 

FM 

REPEATER 

DIRECTORY 

p 

IS 

COMING! 

. . . NEXT MONTH 


It’s new and fresh . . . it’s accur¬ 
ate and up-to-date. And best of 
all — it’s free to 73 subscribers. 


CUSTOM TRANSFORMER DESIGN & MANUFACTURE 

Write today for a frw quotation on any transformer, rhoke, 
or ssturablo reactor. Each unit will be designed and rmmu 
fact tired to your exact specifications. Standard E-I and tape 
wound "C" cores art* available. Quantities from single units 

to production runs may bo accommodated. 

$ 

PETER W. DAHL CO. 

5325 Annette Ave., El Paso. Texas 79924 
Tele: 915-751-4856 


LARGEST ASSORTMENT of 

BRAND NAMES 

You can save enormous amounts of money 
while choosing from a complete line of trans¬ 
ceivers, receivers, transmitters, etc. 

WE HAVE EVERYTHING IN HAM GEAR 

SAVE MONEY ORDER BY MAIL 

CB Radio Co., Inc. 89 Aspen Rd. 

Swampscott, Mass. 01901 617-598-9700 

ITT ■■ — ■■■■■■■ f~TTI 


BUILD YOUR OWN TV CAMERA!! 

Imagine transmitting amateur TV pictures over 
the air. . .or watching the kids on the living 
room TV. . .or monitoring some remote area, 
such as a driveway, swimming pool, nursery, 
etc! Select from a variety of starter or complete 
kits. Also, plans available separately. 
DETAILED CATALOG FREE. 

ATV RESEARCH 

13th & Broadway N. Dakota City NB 68731 


PROFESSIONAL REPAIR AND CALIBRATION SERVICE 

Specialist in the maintenance and calibration of school's electronic 
laboratory equipment, test equipment and amateur equipment Prompt 
service by holders of amateur and commercial FCC Licenses. Write for 
shipping instructions, 

PANTRONICSOF VIRGINIA, INC. 

6608 Edsall Rd. 

Alexandria, Virginia 22312 
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135 kHz l-F Module 

My bypassing of the converter module to 
describe the 135 kHz i-f may seem abrupt, 
but the work involved with the i-f coils and 
the 1C units makes the continuity better this 
way. 

Figure 7 shows the schematic of this 
module using the Miller subminiature 9060 
coils (with added windings) and the Moto¬ 
rola HHP 590 It'. The circuit is quite similar 
to the 1.65 MHz version except for the 
output. 

The Miller 9060 tunes to I 35 kHz with 
an Arco 100 to 580 pF trimmer, but here 
again you can make up the capacitor with 
the small dipped mica ones to bring the 
9060 near resonance and trim to the exact 
frequency with the internal threaded slug. 

The input cable from the converter module 
(second part of this article) goes to LI. a 
5-turn winding installed over the existing 
winding of the 9060, 1 use 32 AWG double 
cotton-covered for this and put small tabs on 
the input wires of coil LI for identification. 
You can also use different colored wire if 
you have it on hand. 

The HEP 590 was described in the first i-f 
section. 11 is treated identically, except that 
pin 5 is left grounded, keeping the gain full 


on. which is best for avc action because this 
is the unit that drives the avc diode and 
needs full gain. 

The output coil is another 9060, with the 
diode connected to the high end. Some 
circuits call for tapping down the diode on 
the coil, but ! have never found any connec¬ 
tion as good as that shown in Fig. 7 for high 
quality af output. Only two tuned circuits 
are shown here but there is a third in the 
converter module; the total selectivity is 
thus as sharp as you may want to use, 
because you can still recognize your friends’ 
voices on the air. It is sharp enough so that 
using it on 420, for example, I have been 
able to separate the audio of stations that 
were heterodyning each other. Of course 
those S600 receivers can have crystals and 
2.5 band widths, but that isn’t the class of 
machine we’re building here. 

This first part of two sections on trending 
towards an ideal i-f system has covered the 
1,65 MHz ajid the 135 kHz modules using 
modern coils and ICs, The aim is to build the 
best i-f possible, using reasonable-cost com¬ 
ponents and homebrew methods. The dif¬ 
ficult requirements of an i-f with very low 
image characteristics and Very high selec¬ 
tivity have been met The second part oj this 
article details the converter and avc systems. 


Fig. 7. 135 kHz i-f, with HEP 590 and Miller coils. 


+12 



+ 12 



AF 

LI - 5 turns OUT 

L2 = 9060 
L3 = 10 turns 
L4 =9060 

L5 ~ RFC (large inductance) 
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The editors and Engineers Radio Handbook is by far the biggest and the 
best handbook in print. Here is your chance to get this great book at a 
substantial discount, if you act fast. We have just 500 copies on hand and 
when they are sold that will be the end of the bargain. You either will get 
one of these 500 or else have to pay the full price to buy this fabulous 
handbook. 




Regularly.ST 2.95 

SPECUUN 

What makes the Radio 
Handbook so different from 
the others? This is the only 
handbook that has all original 
material rather than just being 
a bunch of reprints of maga¬ 
zine articles. The hundreds of 
construction projects were 
built specially for this hand¬ 
book by some of the top 
amateur radio builders. This is 
a hardbound book, with some 
850 pages of theory, construc¬ 
tion projects and reference 
data covering every aspect of 
amateur radio. 

Ten dollars doesn’t stay 
around very long these days, 
but this book will be fun to 
read and valuable for years to 
come. 

These may well be gone by 
next month, so be sure that 
you are one of the 500 . . . 
send in your $10 today and 
receive this book in a few days 
postpaid. 

Send to: 73 MAGAZINE, Peterborough, NH 03458 

Yes - SI0 enclosed - send me the Radio Handbook! 

Name_ 

Address_ 



Call 


City. 


.State 


Zip 












































James P, Kiricgasser WA2ELA 
J 05 Haddonfield Place 
Dewitt NY 13214 



The boys from Syracuse had a great time 
this summer doing something different. Of 
course, you have read about the idea put 
forth in 73 concerning Ham Hop, providing 
foreign hams places to stay when traveling 
about the y.S. We have already done some¬ 
thing like this plus one better. We have set 
up “Ham Exchange." 

This program is aimed at setting up hams 
going both ways, to Europe and to the U.S., 
with a home base that provides lodging and 
food at a ham's home. Thus, a traveler has a 
home away from home, plus the very 
important feature of cutting the daily living 
expense to the bare minimum. 

The first test of the program was initiated 
by Fred Trode DL8VQ/W2, who enlisted the 
help of Uwe Rehage DL8QP to organize the 
DL side of the program. And we were off to 
our first and successful year. 

Fred, my XYL, her sister, and four 
harmonics were the brave ones who met the 
charter aircraft at JFK airport at 3 a.m. on 
August 12 of last year. Of course there were 
the usual customs problems, including 
Fberhard (DJ9CJ) placing his passport in his 
luggage which went into the terminal when 
he needed it to get off the plane. After the 
normal fumbling in customs, the DL's were 
cleared at 5 a.m. 


Fred crowded five of the hams and their 
luggage into his station wagon for the drive 
back to Syracuse where they met their hosts 
and the first ham exchange was off and 
running. My wife tJok with her sister and 
husband, look Eberhard and Use to see New 
York City and the one-time-only reception 
for the moon men. This was unbelievable as 
far as timing of the trip, etc., because our 
European visitors watched the Apollo XI all 
the way—including the walk on the moon 
(except Fberhard DJ9CJ), who fell asleep. I 
guess he had watched television eight hours 
straight and then pooped out at the f irst step 
on the moon). 

A tour by sightseeing boat was perfect to 
gel the feel of New York for our tired 
guests. Wall Street, Broadway, and the U.N. 
Building and two more days filled in the 
picture of New York City. Then we pulled 
the biggest goof in history-try and get 
through the traffic on the way to the first 
(hope the only one we have to go through) 
rock convention at Woodstock. Eberhard 
commented, “I have never seen so many cars 
boiling over in my life.” 

Once in Syracuse the variations on the 

exchange started. Some people wanted to 
travel, some wanted to work DX. etc. We 

had used 20 meters early in the summer lo 
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NEW KRIS SCANNING RECEIVERS 

Spectacular Monitoring with any one of 5 Kris Receivers 



Own the ultimate in Automatic Scanning Receivers. 
The new Monitor Receivers enable you to lock-out 
specific channels and scan only the ones you wish. 
Automatically scans until a channel becomes active. 
Kris unit will then lock on the active channel and 
listen until the message is completed. When message 
is finished, the Kris Receivers will automatically re¬ 
sume scanning, skipping frequencies locked out. 

Choose any of the Kris Receivers listed and just sit 
back and listen. No tuning knobs, no adjustments, no 
heat, and no service problems. Uses 2 FET's in the 
front end, all solid state construction for unparalleled 
performance. Use at home on 115 VAC or mobile 12VDC. 

See these Scanning Receivers at 

your Distributor's . ,,, . . . 

or write us . . . 1026B S. Washington Ave. Cedarburg, 


FEATURES 

Lock-out Switches 
Greatest Sensitivity 
Base or Mobile 
Stainless Steel Front 
7 Channel Capability 
Better Than 1 Microvolt Sensitivity 
Complete with AC-DC Cords 
and Mobile Mounting Bracket 
Sensitivity—.5 Microvolt for 
20 DB (Quieting) 

Selectivity— 6 DB ±12 KC 

60 DB ±20KC 

Signal Acceptance -FM±5KHZ 
Power Consumption 
5 Watts 13 VDC 18 Watts 117 VAC 
Weight 4 Lbs. 

Sample Rate 
20 Channels Per Second 


PRICES 

3302018 Police-Fire 
30- SO MHz 
3302019 Police-Fire 
150-174 MHz 
3302022 Aircraft 
115-136 MHz 
3302024 2 meters 

3302026 6 meters 

CRYSTALS $5.00 EACH 

Specify frequencies when ordering. 


$149.00 

149.00 

159.00 
159.00 
159.00 



INC. 


Wi. 53012 Phone A/C 4T4-377-5090 

We welcome your inquiries. 


m ■ 


find out that have! was of most interest for 
Eberhard and Ilse. Boston, Niagara Falls, 
Montreal, New York City, and the local area 
were of prime interest. A trip was also 
arranged to Washington D.C. for Eberhard. 
Needless to say, we had a full four weeks. 

I took a two-week vacation and combined 
it with the long Labor Day weekend to cover 
the areas outlined. We used a camping trailer 
for everyone including the children. This 
really cut the expenses and placed everyone 
in the person-to-person situation (where you 
can learn the most). One perfect Sunday was 
spent at Tanglewood, where we heard Erich 
Leinsdorf conduct the Boston Symphony in 
Beethoven's Ninth Symphony (Use’s favor¬ 
ite). This is the main point about “Ham 
Exchange"—the people involved set up their 
own programs. Some traveled, some used 
Ham Hop, some sat home and drank beer 
and just got to know people. 

So this is “Ham Exchange." Write your 
own ticket! Travel to a new- land! We will 
help find a ham at the other end who will 
provide a place to live and food. The rest is 


up to you and your host. We hit the road 
and covered the northeast quarter of the 



United States. Out oi pocket, it cost us 
about $350 overall for one month, which 
included a vacation for our family and two 
additional weeks including New York City, 
Niagara Falls, etc. For the fun we had, and 
for six people, this was quite reasonable. 
Now we are ready for next year, and we are 
planning our trip to Europe with our two 
children. 

James P. Kirkgasser WA2ELA 
Fred Trode DL8VQ/W2 ■ 


MARCH 1970 


59 




































V4 SCtfi 


Larry Jack WA3AQS 
3 Barry Avenue 
Bay Ridge 

Annapolis MD 21403 



. . . to the 



C/nmodi/ied Sixer final amplifier : 



rescue 


There’s just something about a Sixer that 
can drive a ham crazy with “modification 
fever.” Have you ever aoticed the number of 
improvement articles written on them? It 
was a touch of such a “fever,” induced by 

I VI, that got me digging into the bowels of 
my Sixer. 

TVI has a bad way of catching up with 
you, sooner or later. Naturally, it wasn’t too 
long after the little rig was first put on the 
air that a flood of complaints of television 
interference began. The use ot a lowpass 
filler was obvious, though I couldn’t bring 
myself to sharing the kW filter on the side¬ 
band rig with such a peanut whistle of a 
tranceiver. Why, the filter looked as large as 

the Sixer! There must be some other quick 
way around the interference... 

On the premonition that Cl2 (15 pF) in 
the plate tank circuit was passing something 

other than just 50 MHz to the antenna, 1 

* 

changed over to link coupling. L3 was cut 
down to 6 turns and another coil of insul¬ 
ated wire, LX, of 2 turns was wound over it. 



CL 

0-KX) 


Modified Sixer final amplifier 


Unmodified Sixer receiver, rf stage 


LP* 8 TURNS NO 10 
OH i/4 * SLUG FORM 




Modified Sixer receiver, rf stage. 
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The results were amazing. Tiie TVI was not 
only gone, but in addition, the transmitter 
loaded into the antenna better. This was 
great, so other modifications were begun. 


FWDMTR 

SWITCH 




t 


ANTENNA 


1NI9I 



[5MH 


ri 


*.+ 

( 7 ) 0-1 MA 


rh 


IK 


2.2 K 


Improved tuning system 


Two holes were next drilled into the 
front panel, one to mount the new load 
control, and another for a capacitor to tune 
the plate of the final (6(’L6). Two (MOO pF 
variables were used because they were on 
hand at the time. The plate variable was 
placed in series with a 15 pF capacitor (the 
former Cl 2), to make the tuning less critical 
at resonance. 

Next, the grid and screen resistors of lhe 
final were changed from 47K and 1.5K to 
10K and IK, respectively. Input power 
increased two watts. Now some form of 
visual indicator for tuning the transmitter 
was needed. The original relative power 
output measuring arrangement of the Sixer 
leaves a lot to be desired. With a small light 
bulb as a dummy load, you can actually see 
a decrease in power when a meter is inserted 
into the circuit. A better, less lossy arrange¬ 
ment was substituted to sample the output 

rf. It is then read out on a 1 mA meter that 
was installed on the front panel. 

Just for fun, a neon bulb was soldered in 
series with a .001 fi F capacitor, and then to 
the cold side of L3. Instant modulation 
indicator. 

The receiver section of the Sixer is its 
weakest spot. While the sensitivity is good, 
the selectivity is too broad to be usable 


when the band is crowded. A certain degree 
of selectivity was gained by adding a tuned 
circuit between the rf and detector stages of 
V3 (6AN8). How much selectivity was 
added, is hard to determine, but stations 
tune more sharply with less overload inter¬ 
ference now. 



L7 

75 Ml R FC 


6AHB 


LG 

RFC 


Noise limiter. 


Since the ultimate aim was to use the rig 
in a car, a noise limiter was tried. Even with 
the good limiting action inherent to a regen 
receiver, ignition noise was still a problem 

while operating mobile. From the Diode 
Handbook (73, Jan. 1968) came a circuit for 
a shunt diode noise limiter. One was 
installed between the detector and the first 
audio stage. Nothing truly spectacular 
resulted, for the ignition noise didn’t dis¬ 
appear. It was reduced to a more tolerable 
level, however. 


The crystal socket was moved to the 

upper right hand corner of the front panel. 

Instability was avoided by installing a tube 

shield over the 6CL6. And last, a 4PDT relay 
was wired in to allow PTT operation-a must 

when you’re mobile. fhe Sixer was a nice 

rig to begin with; it's even better now. 


. ..WA3AQS 
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Bob Manning K1YSD 
Box 66 

West Rye NH 03891 



K1YSD beside himself beside himself beside himself beside himself beside himself beside him 


" I his is K1YS1) mind if I get in on your 

roundtable?' 

“Come aboard! What’s the handle? 
Handle here is Bob!” 

“It’s Bob here, also!” 

“Good enough, we got Don K1QES and 
Don KINDA, and also another Bob 
WA1ACH on frequency.” 

“Oh swell. Say, Bob, what’s your QTH?” 

“Which Bob?” 

“AOH.” 

“Mugwump Valley-but Don’s got the 
best location.” 

“Which Don?” 

“Whaaaaa me?” 

“Me?” 

“Who me? You call me? I was out in the 
sandbox.” 

“Who’s this?” 

“Don!” 

“Which Don?” 

“QES. Who’s this?” 

“Bob!” 

“Which Bob?” 

“YSD. Who said that?” 

“Said what?” 

“Said, ‘Which Bob?”’ 


“Me, Don!” 

“Which Don?” 

“NDA!” 

“Hey fellas, can I join the roundtable? 
My name is Herschel!” 

“Herschel?. . .Herschel!!! You bet your 
sweet Aunt Matilda’s hand knitted antima¬ 
cassar you can join! Fact is, we’d appreciate 
it if you took over as the moderator of this 
group. Here’s (he situation as it now stands; 
We have three Bobs and two Dons on 
frequency. We can simplfy it if we label TFC 
as Bob 1, AOH as Bob 2, and YSD as Bob 
3-then label QF.S as Don 1 and NDA as Don 
2. Now, Bob 2 wants an informal with Don 
i and Bob 3 wants to talk to Bob 2-he has a 
message from Bob 2's son. Bob Jr. 4—Don 1 
wants words with Bob 3 about what Howie 
I said to Howie 3 and Harold 2 about Don 
2’s meeting with Bob 1. 

“Have you got all that Herschel?, . . 
Herschel!!!. . .Herschel???. . .Now. where 
the devil did he go?” 

"I think I heard him mutter something 
like, ‘Good Lord. I've tuned into the 'intra- 
happy-home-net* just before he pulled the 
plug!” 
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“Who said that?” 

“I just told you, Herschel said it!” 

“Yeah, but who are you?” 

“Don!" 

“Don who?” 

“Number two-who’s this?” 

At this point something must have 
snapped, for the next thing I remember is 
clawing frantically through the metal and 
cloth grill, reaching in and disemboweling 
my MS-4 speaker (turning a $20 speaker into 
an 89^ frisbec). Then, standing fully erect, 
and with all the force of a Paul Bunyan with 
prickly heat, 1 cleaved my Drake R4 into 



two equal parts with my boom mike (giving 
myself two R2’s, a chromium W.C. Fields 
cue stick and a possible double hernia). 

Shrieking, “GERONIMOOO!!!, I hurled 
myself through the screened window- 
straining myself—counted ten and pulled the 
“D” ring which, as luck would have it, 
happened to be the snap fastener on my 
sansaband trousers, and went stomping 
down the by-ways of our otherwise normally 
quiet New England town, clad only in a 
terry cloth robe, knee socks and boon- 
dockers with a pair of earphones clamped on 
my head, from which dangled, ‘twixl my 
knees, the earphone cord and phone 
plug, resembling either a grotesque umbilical 
cord or some other potentially hysterical 
physical malformation . . . still clutching the 
misshapen boom in my hand. (I still wake up 


nights with the memory of a wild-eyed, 
horny, but impotent shepherd clomping and 
frolicking ungainly-not unlike a rhinoceros in 
heat-down the road to the tune of “Hippity 
Hop to the Barber Shop.' ) 



I kept up a continuous chanting mumble 
of, “Fm Bob, no—you’re Bob, I’m Don, he’s 
number two, you’re Don, he’s Bob, I'm 
number one—Herschel! Herschel?? Who the 
hell is Herschel??" 

I might well have gone on like this forever 
and, since it was summer, there’s a good 
chance I'd have readied route #1 (Blood 
Alley) and been scrunched into unrecog¬ 
nizable mush by some boat-hauling, arm- 
dangiing, gum-chewing, antique-collecting 
kamikaze driver from Massachusetts, pos¬ 
sibly adhering to one or more of their 
treadless retreads (though this would have 
made me a big man in concentric circles, I 
must confess ,that I had no real desire to 
become a permanent part of the Spaulding 
Turnpike). 

Every summer, these juggernauts-with 
the instincts of the suicidal lemming and the 
finesse of a “dropped rock,” burst into our 
State like mindless shrapnel from a frag¬ 
mentation grenade. 

They come, on their annual pilgrimage, 
like a horde of soldier ants, or locusts, firm 
in the belief that not only is the shortest 


MARCH 1970 


63 

























New 

Personalized 
Station 
Calendar 

Dress up your ham 
shack with this exclu¬ 
sive appointment cal¬ 
endar wall plaque. 

Full color Apollo glos¬ 
sy photo, 1970 calen¬ 
dar, your name or call 
personalized on metal 
plate, all attractively 
mounted on walnut 
plaque. Nets, Skeds 
and Contests can be 
noted one month at a time. Size liy 2 " x 22". 
Mounting hardware included. 1971 replacement 
calendar available this fall. Only $4.75 ea. plus 
750 for prepaid postage and handling. 

Send for FREE catalog "Ham Shack Specialties" 

GLOBAL RESEARCH A SUPPLIES 

P.O. Box 271 A, Lombard, Illinois 60148 






ISSUE NOW! 


283.000 QTHs 
in the U.S. edition 

$7.95 

r 135,000 QTHs 
in the DX edition 
$5.95 

See your favorite dealer or 
order direct (add 25C for 
mailing in US., Possessions 
These valuable EXTRA features & Canada. Elsewhere add 
included in both editions! 50(1 


GET YOUR NEW 


• QSL Managers Around the 
World* 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs' License 
Class! 

• World Prefix Map! 

« Internationa! Radio 
Amateur Prefixes 


• Radio Amateurs 1 Prefires 
by Countries! 

* A.fl.RL* Phonetic Alphabet! 

* Where To Buy! 

* Great Circle Bearings! 

• International Postal 
information! 

# Plus much more! 


wmn fox 

mt 

BROCHURE! 


RADIO AMATEUR 


a ca 

Dept 


lib 


k 


INC 


Dept B. 925 Sherwood Drive 
Lake Bluff. III. 60044 


distance between two points a straight line, 
but that the Massachusetts plate gives them 
license to disregard any and all safety pre¬ 
cautions and that nothing should—indeed, 
nothing could—stand in their way. 

Ensconced in a formless, unidentifiable 
2000 pound mobile pig-sty, held together by 
Band-aids, inspection stickers, rusty wire, 
primer paint, ding-a-ling decals and a mod¬ 
ified law of inertia, which, in this case, states 
that the vehicle—once set in motion—must 
not only remain in motion, but must do so 
with ever increasing speed mathematically 
proportionate with the distance covered, 
accidents caused and terror instilled in New 
Hampshirites. Failure to comply will result 
in instantaneous disintegration, creating 
either a ‘Susan Spotless NO! NO!’ or a new 
ski area complete with 200 foot bar. 

Dragging a crusty, fish-tailing old boat 
behind, pushing a huge bug screen in front 



and carrying, overhead, what appears to be 
next year's entire work load for the Goodwill 
Industries ... at the wheel, a wild-eyed nut 
with at least one loose screw, a skaggy old 
bag and half a dozen sticky fingered, rock 
throwing kids with loll pops stuck in their 
ears and a howling mongrel dog slowly being 
strangled by 127 feet of ‘Discover America' 
banners . . . they steam roll over stop signs, 
traffic lights, back yard fences, dogs, cows, 
kids, pedestrians, historical monuments and 
especially other mobile pig-sties. (Quite 
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often they are fired on by irate New 
Hampshirites and occasionally even by the 
Welcome Wagon.) All this in search of a pool 
of stagnant water (even a backed up septic 
tank will suffice) in which to launch .their 22 
foot boat (?) with twin 50 hp motors, an 
antique shop from which to buy a piece of 
driftwood, a broken rocking chair, a two 
legged buffalo milking stool, some genuine 
Indian artifacts (made in Hong Kong) or a 
hand painted lobster claw with ‘Souvenir of 
Kankgamangus by the Salt Flats’ painted on 
it, or to find some picnic/rest area where 
they divest themselves of a year’s accumula¬ 
tion of HoJo cups, napkins, straws, half 
eaten Texas-burgers, glad bags and other 
assorted garbage. 

The contamination record (presently held 
by a family of four) is 2 minutes 19 seconds 

to turn a picturesque rest area into a mess 
that has all the charm and beauty of a 
blighted and deserted land fill project. 

Fortunately, however, I was saved from 
exposing myself to this danger when 1 was 
suddenly blocked by a taxi which pulled up 
in front of me. The driver, noting my garb 
and hearing my mumbles, quipped, “Need a 
lift to Foam Rubber City, Buddy? " 



I sped around the cab to the driver’s side, 
reached in, grabbed the driver by both 
lapels, shook and twisted and shook some 
more while screaming hysterically, “What’s 
your name, What’s your name? Just what 
the hell is your ruddy name?” 

“Lillian! Lillian!” she gagged, “What’s 
yours?” 

“It’s Bob,” 1 replied, “No. it’s Don-no, 
it's Howie—no, it's Herschel — I dunno— 
maybe it’s Lillian.” 


She swung her dashboard mike like a 
bolo, catching both my hands and causing 
my thumbs to become jammed, one in each 
ear like deer horns (if it had been winter, I'd 
have been gunned down by a leaky booted 
Massachusetts hunter carrying a modified 
bazooka firing 88mm flare rockets). As she 
careened round the corner, and out of sight, 
I had the final satisfaction of seeing her hair 
turn white. 

IT you're reading this. I'm assuming two 
things not necessarily in evidence: One, that 
you have some sort of interest in radio and 
aren’t just an itinerant kleptomaniac that 
absentmindedly scooped up this magazine as 
part of your daily quota and, two, that you 
know what a ‘handle’ is. 

A ‘handle,’ besides being the mechanical 
accoutrement for lifting a pot, teacup, or 
thunderjug, is also, for some inexplicable 
reason, the coloquial idiom used in amateur 
radio by the Neanderthal ham in-group as a 
synonym for the name, ‘name’; i.e. ‘handle’ 
replaces the name, ‘name.’ 

The apprentice/greenhorn ham (or 
‘tongue-tied jerk’ as he is ofttimes unfairly 
referred to) just breaking in and, not wishing 
to sound like an idiot, which incidentiy , is 
practically an impossibility on today’s bands— 
it has long been my contention that you 
could recite any arbitrary exerpt from such 
books as, “The Orthopedic Surgeon Looks 
At Your Mattress,” “The Abnormal Sex Life 
of the African Tse Tse Fly” or the prologue 
to “The Cause and Effect of Rampant 
Fungus on the Yucatan Peninsula” back¬ 
wards, in Sanskirt or Pig-Latin and no one 
would think it strange, probably replying, 
“Roger O.M. Fine Business-I agree-I got a 
doublet here fed by 600 ohm twin line etc, 
etc., C.U.L. . .anyway, not wishing to sound 
like an idiol, the apprentice invariably slips 
into the ‘dead sea scroll' word, ‘handle.’ 

However, the younger generation—as it 
gains confidence and wishing to show its 
individuality and create its own neo-rad io- 
phyte in-group-has started a crusade to 
substitute the word ‘name’ for the word 
‘handle’ which, of course, means ‘name.' 
Consequently, if you wish to be of the 
modern in-group, you'd say, “My name is 

Bob!" Translated into Cro-Magnon ham 
lingo, this would mean, “My ‘handle’ is 
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oscillator/monitor 

• makes an audible ton# to monitor 
tke RF of any CW transmitter from 
lOMw to I Kw &■ lOOKc to lOQOMe, 
using only an 6" pickup antenna. 

* can be iclf-iriggered for cod# 
practice or tf*« testing of solid 
state components and circuits, 
ft aids in tuning up Cr testing RF 
oscillator and power circuits, 
ft 4 transistor, 2 diode circuit, 
speaker, tone adjust, AA pencell, 
test tips, 8 r anL, dr magnetic bait, 
ft cabinet *i 16 gauge black dr clear 
anodised aluminum, 3.4 n 2.3 * 1,2" 

US made dr guaranteed for I year. 

James Research company ,dep'f: A R-M 
20 willits road, glen cove n.y. 11542 


/ 7J complete, 

I *"T ppd uses & can. 
send a check or rrt.o. 
sold by moil only 


Boh!' 1 , which, translated into English, would 
mean, “My name is Bob!” 

l ogically, it should follow that when you 
say. “My name is Bob,” you in reality mean, 
“My name is Bob!” but this, by antiquated 
League standards, is not only totally ridicu- 
luous and ludicrous, but downright sacri¬ 
legious! (This transgression may be forgiven 
if you immediately yell, “Hail H untoon et tu 
tart" ten times while ingesting the first fifty 
pages of the Handbook, having “I LOVE 
EC .” tatooed on both pectoral muscles, or 
goosing a non-League member with a hot 
soldering iron.) 

1 might also add that the younger-or 
upstart generation, as a further impiety, is 
attempting to do away with speaking CW 
phrases on the phone bands . . . damned 
kids. The CW advocate when switching to 
voice retains a lot of the CW colloquialisms 
such as "Q" signals. Ever try to talk in “Q” 
signals? At best it's like trying to pronounce 
pharmaceutical conglomerations while suck* 
ing three jaw breakers underwater with a 
split palate. 

You can get away with ‘cue-so’ for 
QSO and ‘0 Street' for QST and Quirt for 
QK I, but you’re gonna rupture your larynx 
pronouncing QRP, QRO, QRV, QSL and 
QTHlQuith?). 

I he opening dialogue may have sounded 
unreal, but tune across 75 meters any 
evening and ye shall find the truth. 

I've been net control on many occasions 
when there were four Bob's, five Don's, two 
Bill s. two Walter’s, three Howie's and two 


Ed’s. Occasionally, however, you'll run 
across a Vlad amir or a Katrina to break the 
monotony and keep you from turning 23- 
year-old female taxi drivers into white ; haired 
old ladies on a daily basis, 

[Funny my mentioning Katrina. Poor ole 
Katrina—she recently ran amuck when some 
good intentioned neighbor, thinking that the 
name ‘ham' applied to the male of the 
species only, called in an 1TVI complaint 
and called her a ‘sow.’ Katrina took imme¬ 
diate affront to this, cornered the caller and 



force fed him a mixture of 2 pints of milk of 
magnesia and 1 pint of vodka (the world’s 
second largest Phillips Screwdriver). 

Katrina was brought to trial, convicted 
and sentenced. Now, 1 don’t know your 
feelings about capital punishment in this 
State the maximum penalty is hanging but, 
by golly, I just don't believe a woman should 
be hung like a man! I 

Since the age span of any arbitrary group 
of clustered hams may range in years from 
20 to 70. it is. indeed, a weird phenomenon 
that you'll find a sickening repetitive dupli¬ 
cation of names. It gives one pause to 
wonder if, by some E.S.P. or precognition 
on the part of the parents that their off¬ 
spring would end up being hams, they, 
through either a singular lack of imagination, 
some secret sense of humor, bestowed a 
seemingly endless string of common, lack¬ 
luster names on all hams and hams to be. 

If you were to recognize any ham by his 
upraised joystick or slipstick or notice him 
mounting his hustler, accost him and ask 
him—point blank what is the most single 
important item in his shack, he’d like as not 
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reply. '‘The receiver, or possibly the anten¬ 
na." This is a malicious rumor spread by the 
same group that sponsored Edsels, slipped 
amateur radio the purple shall with oat¬ 
meal clusters by turning 50% of the ham 
bands into a vasl wasteland, and that is 
trying to give 10 meters to the * B'ers. 

Let me assure you with a conviction born 
of frustration (mental constipation) that the 
most important item in your shack is your 
name and you will be saddled forevermore 
with the firs) name you give on the air. 

If you've been cursed with a common 
name, then by all means ( adopt a nom de 
plume (pen name, for you illiterates). 

Selecting the proper ‘on-the-air name’ 
should not be handled lightly. Television 
especially late night movies—offers the most 
versatile virgin land for procuring a name. 

Horror: Bela, Boris, Igor, Krag, Zandor, 
Mandrake, tuthor, Krai. 

Cowboy: Wyatt, Duke, Matt, Knobby, 
Windy, Bat, Tex, Bret. Bart. 

Ancient: Mars, Here, Eros, Ajax, Thoth, 
Vulcan, Cronos, Thor- 

War: Sarge. Gunner, Chief, Buck. Cap’n, 
Doc, Tex. 

Misc: Kelly, Sully, Murplt, Tab, Ty, Rip, 
Dash, Rock, Torn, Sue (?). 

Just remember that, in real life, every 
Tom. Dick and Harry is named Tom. Dick 
and Harry, but in ham radio I've found that 

every l orn. Dick and Harry is named “Bob!" 

One word of caution. Don’t get too cute 
or you could end up like this: 

“Name here is Spiro T.” 

“Spell it!” 

“Spiro T Sierra Papa fndia. . 

“Whazzat last?" 

“India India November Delta. . 

“Whazzat last?” 

“Delta -Delta Echo Lima Tango. . 

“Whazzat last?" 

“Hell. I dunno-whal am I spelling any¬ 
way? Who am I? What’s my name? What’s 
my name? )fs Boh, no, Spiro T. I'm number 
one—you’re Don. Quirt Quirt cue-ess-why 
Quirt WWAAAA—HOOOOOOO! Run for 
the hills, Lillian. HERE 1 COME AGAIN. . . 
GERONIMOOOOOO!! !” 

“Look out for that guy wire!" 

“What guy wiiiAAAWWWKKK??” 

. . K1YSD ■ 






the permaf lex key 

• both a twin lever & straight hand key ® 
in a pivotle** 2 paddle design. 

• gives instant choice of automatic 
semi-automatic £r straight hand keying 
when used through an electronic keyer. 

• use directly with any transmitter 

• & amp. gold diffused silver contact* 

adjust from 0-,060 5-50 grams. 

• distinctive bf ue peddle* are of 
rugged G*I0 fiberglass epoxy. 

• cabinet is 16 gauge polished chrome -| r\Ar 

.tee!: 1-95' *q. * 3.75', psddtes KJ'fD 

extend !.25\ weiaht 10 oi. 1 ' PP<* usaican. 

• silicone rubber feet for stability. send ©check or m.O. 

% 100*: US made & guaranteed for I yr. sold by mail only 

James Research company,dep'f: AR- K 
20 willits road, glen cove n.y. 11542 


DUAL GATE MOSFET 


PRE-AMPS 




to 175 MHz. $21.95 ppd. 
to 300 MHz. $25.95 ppd. 


NEW FOR 1970! 

The above models now have rf gain control. 

For 300 to 470 MHz 

See Model 202 in our catalog. 

• Available from 5 MHz. to 450 MHi. Bandwidth is 
approximately 3% of frequency. 

• Voltage gain 30 to 40 DB depending on frequency. 

• Two Dual Gat# MOSFET amplifier stages with each 
having a tuned Input and tuned output. Each Dual 
Gate MOSFET Is actually an integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 trlodes. 

• Exceptionally low noise (2.5 DB at 175MHz.), great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability! of the best 
bl-polar transistors* Also superior to preempt using 
junction FETs and Single Gate MOSFETs* 

• Internal connections for high impedance AGC or 
manual gain control if needed* 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard impedance is 50-75 ohms, 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
istic* 

• Full wave UHF diodes protect input transistor. 

• Operates On 6 to IA volts DC, 5 to 15 Ma. 

New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H 

196*23 Jamaica Ave., Hollis, NY 11423 
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Ed Babudro, VE3ECU/WQ 
118 Arthur Ave . SE 
Minneapolis MN 55414 



Have you ever wondered how the grid dip 
meter got its name? I think it is self-explana¬ 
tory to a certain extent, indicating that there 
is a meter in the grid circuit of a tube and 
that it measures the dip in current that 
occurs as the energy is absorbed when the 
oscillator tunes to the same frequency as the 
circuit under test. The name is all right as 
long as you think in terms of the tube 
circuit, but in recent years we have been 
seeing circuits using transistors and tunnel 
diode oscillators taking over. In other words, 
no grids. 

So now the name has changed to “dip 
meter,“ which is fine as long as you have no 
objection to the meter part. As I see it, the 
meter has done a very good job in the past 
on this instrument, but nowadays we can 
come up with devices not limited by the 
constraints imposed on the people who first 
developed the grid dip meter. Think of a 
pilot light bulb, for instance. How much 
better it would serve the purpose, since you 
would not have to concentrate on it to see a 
dip as you would with the meter. Many 
times as I stared at the meter (which 
Happens to be at the opposite end from the 
coil), I would find that I was getting no dip 
simply because I had inadvertently moved 
the coil away from the circuit under test. 

A light bulb is much more obvious than a 
meter needle, and in this use you really 


would not need the precision that a micro¬ 
ammeter gives. All you really want is a dip. 
A light bulb is just not sensitive enough to 
read microamperes. But what if you were to 
help it with a couple of transistors? This is 
the crux of the dip light shown in Fig. 1— 
the little devil that will do everything that 
a grid dip meter will do/)nly better. And it 
can be built more cheaply, to boot. 



Fig. 1. A vernier dial on the front of the unit can 
be calibrated without much difficulty. The bulb 
itself can be held in place by cementing it to an 
ordinary grommet. 

Construction 

You can use regular coax connectors for 
the coils and build the latter on a stub of 
coax about 3 in. long, with the connector at 
one end, the outer cover and shield peeled 
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back as shown in Fig. 2. The coil is wound 
on the plastic core, soldered to the center 
conductor and shield and then covered up 
with GE crude rubber cement, which is quite 
soft and flexible even after having cured. 

The indicator lamp should go somewhere 
near the coil, where you can see it and the 
coil at the same time. For the frequency 
readout I used a small calibrated vernier 
drive. You’ll find this easier than making 



Fig, 2. Coils can be bu/h onto bits of RG-8/U cable 
and terminated with UHF connector . 

your own dial, and you can use a chart or set 
of curves to correlate frequency with the 
calibrated increments. 

For the tuning capacitor, use an APC 
with a Va in. shaft. Mine had some plates 
removed, but I would guess it to be about 30 
pF. 

The oscillator circuit happens to be my 
pet one, but since il is not critical, you could 
use your own circuit. It occurred to me that 
one could open up one of those two-dollar 
modules sold as FM wireless instrument 
broadcasters. At least one that I know of is 
not encapsulated in epoxy. I built my own 
(Fig. 3) with GE9 iransistors and have no 
trouble getting this little gem to oscillate up 
to 120 MHz. 

Capacitor Cl should be chosen to oscil¬ 
late down to the lowest frequency to be 
used. My unit worked well with a 55 pF 
capacitor. Resistor R1 should be 100 k£2 
initially; then, when you have finished build¬ 


ing you can replace this with a 0.5 MS2 
temporarily, adjust this for a good indication 
on your lamp {1 set mine for maximum rf, 
but don't know how good this might be for 
the transistor), and then replace with a fixed 
value to correspond with the setting of your 
pot. The lamp amplifier is a Darlington 
circuit to provide a better load for the diode 
circuit, but you could use a one-transistor 
circuit almost as effectively. 

Be sure that you use high-gain transistors 
in either case though; they should be 
medium-power “driver'” types to handle the 
current required to light the lamp, which 
should be a low-current one such as the 48 
or 49 bulbs (coded with pink beads). Use 
two penlight cells for power and you end up 
having a really versatile instrument. 


55 flF 



Fig. 3, Dipper is nothing more than a simple 
oscillator and a Darlington amplifier pair. 

Plotting the Frequency 

Making the frequency curves should be a 
simple enough matter using “science" graph 
paper and an accurately tuned receiver. 
Simply tune the receiver to the frequency 
that you need then find it with the fre¬ 
quency control of your dipper. First find the 
highest and lowest frequency that the instru¬ 
ment will cover, and mark this along the side 
of your graph. Mark the maximum number 
of divisions of your dial along the bottom of 
the graph. Then spot a few frequencies more 
or less evenly spaced between the maximum 
and minimum, and draw your curve to touch 
all the points. Voila! You have a curve for 
one coil. Repeat this for the others. This 
method is good because if you ever wish to 
make an extra coil, you simply make an 
extra frequency curve for it and do not have 
to alter your instrument at all. 

. . . VE3ECU/W0 ■ 
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O ne of the most interesting 
technological innovations in 
recent ham radio history has been the 
“scanner” a transistor 1M receiver that 
has the capability of monitoring a 
multitude of crystal-controlled channels by 
sequentially scanning the frequencies at a 
high rale then stopping and “locking on” 

lo a frequency where a signal is present. 

The idea of scanning is not new; there 

were a number of military “autoscan” re¬ 
ceivers in use during the second world 
war—hut these were large and cumbersome, 
they used mechanical contrivances for 
slewing, and they tuned at a rate so slow 
that short-duration transmissions could 
take place without being spotted. Today, 
with more and more frequencies being 
“standardized” for repeater operation in 
the VHF bands, the scanning receiver takes 
on more the stature of a necessary part of a 
truly “mobile” mobile setup, and less that 
of a conversation piece. 

In the New England area, for example, 
where repeaters stud the hilltops, a user 
who wants to get the optimum use from 
his equipment will have to be prepared to 


transmit and receive on as many as four 
repeater frequencies—in addition to those 
frequencies established as “point-to-point.” 
The problems of monitoring for activity 
can become trying when you pass through 
areas where several repeaters—on different 
frequencies are operational. 1 found my¬ 
self monitoring 146.04 MHz for signs of 
action on the WIALE repeater while the 
Mount Snow and Concord machines 
(146.88 and 146.76. respectively I were 
hopping. A scanning capability, 1 felt, 
would serve as a “funnel” and allow moni¬ 
toring of all the repeaters and point-to- 
point channels at once. 

So that 1 could check out the practica¬ 
bility of monitoring with a scanning re¬ 
ceiver. I invited the manufacturer of lire 
Kris scanner to lend me a unit for a while 
for test purposes, i had seen Kris' ads and 
was frankly impressed with the specifica¬ 
tions. T he people at Kris were accommoda¬ 
ting. and provided a receiver that was tuned 
up, crystaled, and ready to go. 

1 was in for a few surprises when I 
opened the box. The ads I had seen on t he 
Kris units had been for the “Snooper." a 
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$139 unit with an “automatic manual” 
switch for mode selection. But what I 
received was the top of the line: a $149 
receiver with a built-in switching capability 
that permits the operator to “lock out" 
any channels he does not wish to monitor. 
Also, I discovered that the unit is not 
restricted to mobile use; it comes with a 
built-in power supply to permit use from 
either 115V house current or the 12V 
power from a car battery. It also comes 
with a removable telescopic whip antenna 
that attaches through a grommeted hole in 
the cabinet top. 

On the negative side, the regular an¬ 
tenna connector on the back of the scanner 
is made to accept the plug that comes 
standard on automobile BC radio antennas. 
This might be great for someone who 
wants to forego his mobile BC listening in 
favor of monitoring the local FM nets, but 
for most of the hams 1 know, it would be 
an annoyance. The ideal connector, in my 
estimation, would be a conventional UH1 
connector suitable for matching with regu¬ 
lar Rti-8 or RG-58/U coax, it is probably 
safe to assume that the unit was originally 
developed for use by off-duty civil em¬ 
ployees and other nontechnical people who 
would be stopped by so strange a beast as a 
PL-259 or its mate. At any rate, the 
required adapter is an Antenna Specialists 
M46; and the Kris people indicated they 
would supply the adapter if the request is 
made at the time of order. 

Operationally, the Kris scanner is a won¬ 
der. It sits there silently and does exactly 
what it was made to do—quickly, effi¬ 
ciently, and rhythmically. I'he receiver 
scans at the rate of 20 samples per second, 
so that each channel (there are seven of 
them) gets “visited'' every 0.3 second. The 
scanning rate remains the same whether 
some channels are skipped (locked out) or 
not. Each of the seven channels has a 
numbered indicator lamp that glows during 
each “sample-taking” period. When a signal 
appears and the receiver locks on, the lamp 
for that channel stays on so the operator can 
identify the active channel. 

1 checked the unit out in the 73 Maga¬ 
zine office where the sophisticated test 


equipment complement consists of a volt- 
ohmmeter and a pair of pliers—so there was 
little in the way of measurements that 
could be done. But ' did have a receiver of 
known sensitivity for comparison, and all 
indications were that the Kris performed in 
consonance with the manufacturer's specs; 
signals that quieted the known receiver by 
20 dB did the same on the Kris scanner. 
Since the “control” receiver was rated for a 
sensitivity of 0.5 fuV for the 20 dB quieting 
factor, it is safe to assume that Kris' specs 
(identical to those tor the control receiver) 
are accurate. 

With respect to bandwidth, it should be 
noted that the Kris is a “good” receiver- 
and, like any good receiver, it is reasonably 
selective. But a highly selective receiver 
can't have a broad bandwidth without 
some compromise. Thus, the Kris scanner 
should be tuned for the frequency in the 
center of its range. The performance tends 
to degrade gradually off either side of the 
center frequency of interest. Since the 
degradation is insignificant over a range of 
several megahertz, this little tidbit ot infor¬ 
mation will be inapplicable to most users. 
But if you plan on monitoring the local 
repeaters as well as the police frequencies 
in the 155 MHz region, try to plan your 
channels so that the top frequency is no 
more than 8 — 3 0 MHz from the lowest 
frequency of interest. And even then you'll 
have to compromise the sensitivity on the 
low end if you want acceptable perfor¬ 
mance on the top. For the conventional 
repeater frequencies, however—between 
146 and 148 MHz-you'll find no deterio¬ 
ration in performance over the whole 
range. 

All things considered, I think the scan¬ 
ning receiver will find a home with the FM 
crowd. Even if you don’t have a lot of 
active channels in your area, it's always 
nice to monitor the more popular fre¬ 
quencies for transient mobiles, DX, or blos¬ 
soming FM activity. The scanner is really 
great . . . easy to get used to . , . easy to get 
dependent upon. Bui what I can’t figure is 
why nobody has ever made a scanning 
transceiver? 

. . .K6MVH" 
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PART 1: 

AC 

POWER 

SUPPLY 

Jim Rome If anger K9PKQ 
117% 4th Street 
Baraboo WI 53913 


T his power supply was designed to 
provide the voltages necessary to 
operate the 41 V Motorola mobile as a base 
station. The idea behind the supply was to 
make it possible to convert a unit for ae 
operation without removing any parts neces¬ 
sary for dc use. This adds considerably to 
the utility of the unit. An operator can use it 
at home on ae. but when he wishes, he can 
reinstall it as a mobile by the simple addition 
of a jumper plug. 

The supply uses a common TV trans¬ 
former in a full-wave circuit to provide a B+ 
potential of 325 to 350V, and a divider 
network for the low B+ stages of the rig. 
You may have to adjust the divider resistor 
values to come up with ihe exact values of 
low B+ called for. 

The relays are supplied by a small fila¬ 
ment transformer and a full-wave bridge 
rectifier. The diodes here can be most 
anything over a 500 raA rating and 100 PIV 
or better. 

Please note that the diagram shows a 
supply for a 1 2V dc rig. If your rig is for 6V, 
either convert it for 12V or be sure to use a 
('V relay supply transformer, and use only 
one 6V winding on the power transformer 
(the heaviest, of course). 

With this conversion, control connections 
are made through the normally used 19-pin 
connector on the front panel. If the rig is a 
front-mount unit, you are really in business. 



Fig. 1. Ac powet suppiy for Motorola FMTRU-41V. 

(Original supply is shown in companion article.) 

Step-by-step modification: 

1. Remove RED lead from C10A and 
connect it to power socket pin 7. 

2. Connect power socket pin 1 to ( I0A. 

3. Connect power socket pin 2 to OC\. 

4. Connect power socket pin 3 to ter¬ 
minal 10 on transmitter power supply 
strip. 

5. Connect power socket pin 8 to ground. 

6. Remove yellow lead from fuseholder 
and reconnect it to power connector 
pin 6, 

7. Connect power socket pin 4 to fuse. 

8. Remove relay lead from pin 2 of driver 
tube I2L2M and run to power socket 
pin 5. This step is for 12V units only. 
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Table l. Tower plug connections. 


Pm 

Voltage 

Current Mode 

Motes 

1 

350 

150 mA transmit 


2 

200 

55 mA receive 



150 

50i m A transmit 


3 

-20 

transmit 

B ias 

4 

12.6 ac 


6.3V ac in 6V 




equipment 

5 

12 dc 


Relay supply 

6 

N/C 



7 

N/C 



8 

Gnd 





NOTE 



If the unit 

being converted 

is a 6V 


model, change step 8 as follows: 
Remove the lead between K2-9 
(transmitter supply tie strip) and 
K1-9/K1-10 (relay). Connect 
KI-9/K1-10 to power socket pin 5. 
Supply filament voltage to pin 6 


The octal chassis connector plug is 
mounted on a small aluminum plate on the 
metal extension above the 19-pin control 
connector (top side of the power supply 
chassis). 

Note that there is very little filtering in 
ilie uc supply. The capacitance in the rig has 
been found to be adequate to take care of 
ripple. It is possible, however, that the filters 
in the unit may have deteriorated and lost 
some of their ability to filter. In that case, 
replace 'em. Many units of this type have 
been subjected to considerable heat, which is 
rough on eleetrolytics. 


Pin 
1 • 
2 • 

3 • 



7 • 

a -- 

Fig. Z. DC jumper plug wiring. 

The jump plug for dc operation can be 
wired up and then tied to the rig with lacing 
cord. Then it’s there when you want it. 
Jumper wiring is shown in the shcematic. 

. . .K9PK0 ■ 


m2: 

GIG127 

FILAMENT 

CONYEBSION 

ft' 

Donald L. Milbury W6YAN 
Box 463 
W. Covina CA 


S etting up the 41V to operate on two 
meters is too simple to warrant a 
complete article on the subject. After a few 
preliminary value adjustments, the tuneup 
procedure is perfectly straightforward. This 
article deals primarily with changing a 6V 
unit to ! 2V: but, in the interest of complete¬ 
ness, here is the frequency conversion infor¬ 
mation: 

1. Add 2-5 pi- from pin 1 to pin 3 on LI, 
L2, L3, L4, and L5 of receiver. 

2. Add 4 or 5 pF from pin I to pin 3 on 
L7, L7A. and L8 of receiver. 

Crystal data: 

Transmit — Motorola Type R09, 85°C 
oven. Specify operating frequency; 
Sentry will correlate. 

Receive — Most common is Motorola 
Type R21 (85°C oven). Specify opera¬ 
ting frequency; Sentry will correlate. 
Sentry address is: Crystal Park, Chlckasha 
OK 73018. 
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6 to I 2V Conversion Transmitter 

a. Doubler driver (VI06) 

(I) Disconnect and remove the jumper 
between pins 7 and S. 

{2! Disconnect the brown-white lead 
from pin 2 and connect it to pin 7. 
This connects tubes VI06 and VI07 
in series. 

b. Tube V105: 3rd doubler (25 50 MHz) 
2nd doubler (152—174 MHz) 

(1) Disconnect and remove the ground 
lead from pin 3. 

(2) Disconnect and remove the jumper 
between pins 2 and 3. 

(3) Connect a jumper between pin 2 and 
the center shield (gnd), 

(4) Disconnect the brown-white to pin 3. 
This connects tubes VI01 and VI05 
in series. 

c. Audio Amplifier (V108) 

{ 1) Disconnect and remove the ground 
lead from pin 9. 

(2) Remove the jumper between pin 9 
and the center shield. 

(3) Connect a jumper between the center 
shield and ground. 

(4) At the VI08 tube socket, disconnect 
the brown lead (running from tube 
VI09) from pin 4 or pin 5. depending 
upon which is used, and connect it to 
pin 9. i his connects tubes VI08 and 
VI09 in series. 

d. Tubes VI02 (modulator), VI03 (buffer 
and 1st doubler), and VI04 (2nd dou¬ 
bler - 25 to 50 MHz tripler - 152 to 1 74 
MHz 

Replace the three 6AU6 tubes (VI02, 
VI03, and VI04) with I2AU6 types. 

e. Antenna Relay 

( 11 Remove the three screws that hold 
the antenna relay cover to the chassis. 
Unsolder the relay cover from (he 
shield around the rf section, 
t 2) Remove the solid bus which connects 
the relay coil to ground. 

(3) Connect the brown-white lead be¬ 
tween the relay coil lug, from which 


the ground bus was just removed, and 
pin 2 of lube l 06. 

(4) Replace the antenna relay assembly 
on the chassis by means of the three 
screws. Resolder the relay cover to 
the rf shield. This connects the relay 
in series with the transmit-reqeive 
relay on the power supply chassis. 

f. Crystal Socket (Single-Frequency Models) 

(1) Mount two i5H resistors near the 
crystal socket by using existing holes 
in the chassis. Place one lock washer, 
one eyelet, and one fiber washer al 
each end of the resistor. Connect the 
resistors in parallel. 

(2) Disconnect and remove the ground 
connection from the crystal socket. 

(3) Connect one end of the paralleled 
1 5£2 resistors to the crystal socket 
terminal from which the ground con¬ 
nection was just removed, 

(4) Connect the other end of the paral¬ 
leled resistors to ground. 

g. No. 2 Oscillator V201 (two-frequency 

models only) 

(1) Disconnect and remove the jumper 
between pins 2 and 3 of the V201 
tube socket. 

( 2) Connect a 390 resistor between pin 3 
of tube V201 and the grounded lug 
on the crystal socket (X202). This 
connects I he filament of tube V2Q1 in 
series with the 390 resistor across the 
1 2 V source. 

h. Crystal Assemblies (two-frequency models 

only) 

(1) Make a note of the frequency of each 
crystal and remove the two crystal 
assemblies from their sockets. The 
crystals must be removed from each 
6V assembly and inserted in the new 
heater and base assembly as outlined 
in the following steps. Use care so 
(hat 6 and 12V assemblies are not 
mixed. 

(2) Remove the housing cover by releas¬ 
ing the ring clamp. 

(3) Remove crystal from the 6V base 

(■continued on page 93) 
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How to get a 98 4 oscillator module 
to key on and off with your rf 


J. A. Houser VJB2GQY 
23 Washington Street 
Rensselear NY 12144 


It seems that selfishness, next to greed, is 

mi # „ ip ■ §i w I 

the greatest incentive to invention to want 
some device to accomplish some desire; and 
when ^uch is not available, the selfish man 
will create it, if possible. 

1 found myself in this position with 
regard to a desire to be able to monitor my 
CW transmissions on any band - without 
touching the monitor other than to turn it 
on when required and shut it. off when not, 
without any connections whatsoever to the 
transmitter, as 1 detest modifications of 
equipment. 

After scanning handbooks and catalogs. I 
could find nothing like what I wanted, so I 
decided I would just have to build one. i felt 
this could not possibly be a complicated 
device. Live and learn! 










. . - _ „ 

■ The untunable, nonresonant quality 1 

wanted appeared perhaps to be the most 

insurmountable obstacle. Transistors seemed 

to be the most feasible devices to use in view 

of the fact that self-power was also an 


la lor and a speaker. I saw a cheap audio 
oscillator module in the Lafayette catalog 
for 98 cents and 1 figured I couldn’t make 
one for less, so 1 bought that along with a 
small steel-encased speaker with a universal 
bracket (see parts list). This module is 
designed to work with anything from 1.5 to 
6 V, but 3 V is recommended. One of those 
battery holders which hold two size D 
flashlight cells side-by-side seemed ideal for 
the power. Everything was swell so far; it 
worked well, with two pieces of hookup 
wire for the key, as I didn't intend to key it 
anyhow. An instruction sheet came with the 
module showing hookup. 1 he note is about 
1 kHz with 3V applied. 

Now the sticky part of the design started 
to erupt. You have to have something to 
switch the module on and off with the CW 
signal. Seemed like a power-type transistor 
should work, but how much power? What 
current does the module draw from 3V? 
Nothing like measuring it - here is the re¬ 


objective. 

Did you ever try to pick out a particular 
transistor for a particular application — with 
the thousands, nay. maybe tens of thousands 
of transistors to choose from? If you did, 
perhaps you might do as I did - use what 
you have! Somehow, you always seem to 
find something that will work. 

But to get on with the project: Of 
necessity, you have to have an audio oscil- 


suit: 


V 

m A 

R (load) 

W 

1.5 

19 

75 

0.030 

3.0 

32 

93 

0.096 

4.5 

38 

119 

0.18 

6.0 

45 

133 

0.27 


So you will need a transistor that will 
handle 96 mW, and this eliminates any of 
the small audio output transistors such as 
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used in the little B( radio receivers, because 
most of them put out only about 20 mW. 
An audio power output transistor such as 
used in the auto radios will handle 100 to 
200 mW, so it is ideal. Since I just happened 
to have one of these on hand. I hooked it up 
as in Fig. 1 to find out what control voltage 
1 would need to fire it. 

Now 1 had to decide whether to do a lot 
of research to determine whether all the 
parameters were correct or whether just to 
hook it up and see if it worked. I decided on 
the latter. 1 hooked it up per Fig. 1 and 
started with 1.5V between X and Y, then 
3.0, then 4.5 and 6V. Finally, with 9V, it 
fired, and the audio oscillator switched on. 
Now I was almost certain I could not get 9 V 
dc out of rf rectified from a small whip 
antenna to fire this directly, so 1 figured I 


SPEAKER 


KO- 


VO- 


199 

POWER 

Output 


b 


O 


9 V ~=_ 

s 


SV BATTERY 

shown for test 

SETUP ONLY — 
CHANGE TO POSITION 
IN FIGURE A-2 


Q$C 

MODULE 



A SWITCH (2) 


3V — 


1 

fb 


i.s vcc 

NEEDED 

TO 

FIRE 



Fig. 1. Test setup. 9V battery is used in test only. 
Change to position shown in Fig. IB. 


would have to put another control switch 
(transistor) ahead of this one to control the 
9V needed to switch it on. Perhaps I could 
pick one out that would take about 1 .0 to 
1.5V dc from rectified rf to switch it on and 
off - sort of a double switch, if you will. 

1 just happened to have another audio 
driver and output transistor such as used in 
miniature BC' receivers on hand, so I tried 
this. It was an NPN type. 1 hooked it up 
ahead of the power transistor to see what 
voltage dc 1 would need to fire it, which 
would then fire the power transistor, which 


would then turn on (and off) the audio 
oscillator module. I found 1 needed 1.5V at 
the base to fire this one. It fired the power 
transistor, which turned on the audio oscil¬ 
lator, and I got a fine 1 kHz note. Every¬ 
thing so far was fine. 

Now all 1 needed was 1.5V dc from 
rectified rf, and everything would be cook¬ 
ing. 1 tried a single IN34 diode hooked to a 
piece of hookup wire for an antenna, and 
the best dc I could get from this arrange¬ 
ment was about 0.3V. 

Well, why not an rf voltage doubler? 
After all, these work at 60 Hz and are used 
in many receivers and some low-power 
transmitters. So I hooked up a voltage 
doubler as in Fig. 2, 

Sure enough, up went the rectified dc 
voltage. In the 40 meter band it even went as 



fh 


Fig. 2. Voltage doubter rf pickup. IN34s. 


high as 12.0V dc; and in the 80 meter band 
it was about 1.8 to 2.5V dc, which should be 
more than enough. However, in the 20, 15, 
and 1 0 meter bands, I could get only about 
0.3 to 0.9V, which would not fire the first 
control transistor. 

I thought maybe 1 could improve the 
antenna pickup to acquire the additional 
voltage required. I tried all kinds of loops, 
from 1 turn to 100 turns, figuring the 
electromagnetic pickup might be pre¬ 
dominant over the electrostatic pickup from 
a unipoie antenna, only to find out that no 
loop at all would work. The pickup just has 
to be from a unipole! Then 1 tried a 
counterpoise along with the antenna, figur¬ 
ing I might end up with a pair of rabbit ears. 
Nothing except a single unipole would work. 
1 had been working with GE 1N34 AS type 
germanium diodes, so decided to try some 
surplus ones removed from old IBM com¬ 
puters. All seemed to work about the same. 
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J. H. Nelson 
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and I could not get the rectified de higher on 
the higher frequency bands. Next I minia- 



Monitor can be set up simpiy on a piece oi 
perforated board, ft's a tot easier than a PC board. 


turized the breadboard layout. Nothing 
changed, and now it was small enough to put 
into the speaker case on one side, with the 
code oscillator module on the other side, 
and the antenna coming out the top. 

So ! now have a nice little miniature CW 
monitor on 80 and 40. which are the two 
bands I work CW on most. Anyone who 
wants to use this on 20, 15, or 10 may, with 
a little more research and development get 
it to work on iiie higher bands. 

Here is the parts list with approximate 
prices: 

2 diode rectifiers. GE lN.HAS or equivalent 
(SI.50) 

1 pkg. (100) T-28 terminals, Laf. 19-8302 
(S1.55) 

1 P9I terminal inserter. Laf. 19-8306 ($.50) 

12" \ 4" PC Vector, phenolic punched 
board-for no. 28 terms. (5,25) 

1 3" speaker and case, Laf. 44-5201 (56.45) 

I 9V battery holder-keystone 173 ($.35) 

1 Cordovcr solid state oscillator module. Model 
| CPO-4. Laf. 19-1513 ($.98) 

1 Workman TV transistor NPN, 99-1.6, audio 
output ($1.00) 

I Workman TV transistor, power, 
WTV-199-140 <S! .50) 

1 100 pF capacitor ($. 15) 

1 5 meg *4W resistor (5.12) 

1 old antenna rod from TV rabbit ears or old 
auto antenna 
1 5/16" rubber grommet 

1 9 V transistor battery 

2 I'/jV D flashlight batteries; hookup wire, 
solder, etc. as required 

1 DPST slide switch ($.35) 

. .. WB2GQY ■ 
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SH0P-8Y-MAII SPECIAL VALUES' 


■ r 




RF 
Field 
Strength 
Meter 
1400 rnliz 






_ 



it • 


Comes with 6-section antenna and earphone for 
modulation checking. Invaluable for tuning any 
transmitter* Magnetic base for mobile use* 


Model FL-30 


ONLY $8.95 



24 HOUR 

CALENDAR CLOCK 

Your operating desk 
will stand out with 
this day-date clock. 

Great for the office too. Set the 24-hour model on 
GMT and never make a time or date mistake again, 
8'" x. 37a" brushed aluminum case, self-starting, ] 10 
v 60 cy. Please specify 12 or 24 hour clock. 
SPECIAL Calendar Clock ONLY $40.00 postpaid. 


24 HOUR 
DESK CLOCK 


This clock can be read 
from 15 feet in a dense 
fog. Available in char 
coal gray, coral red, light blue, white or brown. 
Please specify 12 or 24 hour clock. They are 
beautiful ONLY $24*95 postpaid. 



DESK 

NAME PLATE 



We sold a boodle of 
these at the last big 
hamfest. You can or¬ 
der your name and call on this handsome desk 
plate in up to 20 letters and spaces, immediate 
delivery on all orders, too* The plates are brown 
walnut stained and a real value at only $2.00 pp_ 


52 Ohm 1 KW 
SWR Meter 
Simple 
Inexpensive 
Effective 
$14.95 
Model SE-405 



MINIATURE TEST LABORATORY 



AC Voltmeter DC Voltmeter 

Ohmmeter Mill iammeter 

RF Signal Generator AF Signal Generator 

Resistance Substitution Capacitance Substitution 
9V DC Supply RF Field Strength 

Self Powered 77*" x 334" x 3%" # 134lbs. 

Thanks to transistors and printed circuits you can 
hold this complete lab in one hand. Not long ago 
this would have been a whole shelf full of test 
equipment, 455 khz generator for aligning if's, 400 
hz generator for audio circuits. Plus a normal VOM 
and R&C substitution. Field Strength meter for 
tuning transmitters* Everything in one small box! 

Model SE-4G0 Mini-Lab ONLY $25*00 


This is by far the single 
most valuable piece of test 
equipment* Built in meter 
for measuring gain of each 
stage under test. Easy to 
find weak or defective 
stages. Output speaker 
built in or to VTVM or 
scope* No line cord since it 
is self powered. ONLY 

Model SE-350 Signal Tracer $22.50 



CASSETTE 
TAPE RECORDER 



REDLINE presents the Valiant, 

This neat little cassette tape re 
corder has excellent fidelity and 
an easy push button system that 
means everyone in the family can 
use it and have fun* It has a battery level meter, 
recording level meter, a jack for feeding hi-fi or 
your receiver (or tv), and operates from a switch 
on the mike. Record those rare DX contacts as welt 
as your regular friends off the air* The price is 
ridiculously low. SPECIAL, ONLY $33.00 post¬ 
paid. 
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REDLINE Co. 
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Jim Kyle 


Take a look at the surplus ads in this 
issue—and you may be a bit surprised by 
what is turning up on the market these days. 

For instance, a random sampling of a 
recent issue show's one ad featuring a “6,400 
memory drum/' faced by another which 
offers “brand new RTL integrated circuits." 
Elsewhere in the same issue we find “univer¬ 
sal logic circuit cards,” and a potpourri of 
“dual 4-input nand gate,” “quad 2-input 
nand gate,” and “J/K flip-flop master slave” 
1C chips. That’s all a far cry from the de- 
coherer, spark gap, and Alexanderson alter¬ 
nator—or even from the push-pull 304TL’s 
or war-weary ART-3 3's which used to be the 
mainstay of the surplus market. 

It's probably an insult to most of you to 
assume that you don't know that all these 
strange new items in surplus come not from 
military communications channels, but from 


All that's surplus is 

not military ... or FM. 


the computer industry— and so it won’t be 
assumed. 

But the question just may remain open, 
as to what earthly tor spacely, either, for 
that matter) use such gadgets could be in 
ham radio. And the purpose of this parcel of 
prose is to attempt to provide a route to¬ 
ward finding some answers to that question. 

Now that we have assumed that every¬ 
body knows these strange things come from 
the computer industry, we’ll be a bit more 
specific and poinl out that it’s the digital 
computer industry which provides most of 
the goodies. Analog computers are stiil with 
us, and will be for a long long time because 
for some purposes, they’re better mach¬ 
ines—but the big money, and the big market, 
is for digital computers, and Detroit has 
nothing on the computer sciences. After all, 
if you buy a new car you can expect it to 
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run for at least three years, and maybe even 
until it’s paid for—but the average life of a 
large-scale computer system is more like two 
and a half years. By that time, the state of 
the art has advanced so far that your 
“brand-new” machine is obsolete. 

This rapid obsolescence cycle is what’s 
putting so much computer surplus onto the 
market now. While most hams are still a bit 
puzzled by the whole idea of integrated cir¬ 
cuits (sort of like we were by transistors way 
back in 1959 and I960), the computer 
people have moved through two whole 
“families” of IC designs and are now well 
into the third generation. The obsolete stuff 
has to go somewhere, and that’s where the 
“surplus” comes from. 

“Fine,” you may be saying, “but I don’t 
want to build a computer. What good is this 

stuff to me?” 

Patience, ft may turn out to be a gold 
mine for you. And it may not. Only you can 
decide that, but in the pages which follow 
we’re going to try to give you enough infor¬ 
mation to let you make the decision, and to 
let you use these things for purposes their 
original designers never had in mind. 

Logic Elements 

Right here at the outset it would prob¬ 
ably be a good idea to define some of the 
words and phrases used in the computer in¬ 
dustry for these circuits, because the ads 
cited earlier reveal some tack of understand¬ 
ing- and when the sellers are mixed up, then 
the buyer who knows what the words mean 

* p 

has a chance to get even better bargains than 
usual. 

Computer designers tend to think in 
terms of logic elements , which can best be 
thought of as little black boxes which do 
one and only one job. he most common 
types of logic elements are flip-flops, gates, 
and a third type variously called a buffer, a 
driver, an amplifier, or sometimes an inver¬ 
ter. 

Flip-flops are logic elements which have at 
least one and sometimes as many as four 
input terminals, and usually two output 
terminals. The signals at the input terminals 
determine the “state” of the flip-flop, but 
once the state has been either “set” or 
“cleared,” the input signals can be removed 
and the output terminals will continue to 


indicate the state without change. The major 
purpose of a flip-flop is to "remember” a 
transient signal level or condition; several 
flip-flops, of some special subtypes, are 
often connected in cascade one after the 
other to serve as a counting circuit. 

Gates are iogic elements which have two 
or more input terminals, and usually a single 
output terminal. The presence or absence of 
signals at the input terminals, and especially 
the combinations of signal levels simul¬ 
taneously present at all input terminals, 
determine the signal at the output terminal. 
Gates have no memory capability; when the 
input signals change, the output signals 
change also. 

The third class consists of logic elements 
which normally have only one input termi¬ 
nal and one output terminal. The names 
buffer, driver, and amplifier mean the same 
in the computer world as they do in ham 
radio. This logic element provides isolation 
between more active stages in a design, and 
also helps provide driving power (because 
digital-circuit input terminals represent fairly 
heavy loads upon their driving circuits). The 
inverter is a special subclass of this type of 
circuit, which produces an output signal of 
opposite value to its input signal. 

We’ll go into these types of logic elements 
in more detail a little later, but before we do 
there are several other terms which are not 
exactly everyday phrases in amateur 
radio -which are, still, important in under¬ 
standing how these circuits work. 

Digital circuits are, almost without ex¬ 
ception, designed to operate with “binary” 
signals. A binary signal is one which can take 
on only one of two possible values. For 
instance, it may be a +2V level, or a 0V 
level, with respect to ground. In practice, the 
actual circuit will be built to interpret any 
voltage above some specific value as being 
the higher of the two levels, and any below 
that value as being the lower. This voltage 
level, which separates the high from the low 
binary signal value is known as the threshold 
of the circuit, and the exact voltage values 
which are the two values of the binary signal 
are known as the logic levels. Often, one of 
the logic levels is zero volts, and then only 
the other logic level is specified. 

We mentioned a bit earlier that digital 
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circuit input terminals represent quite a load 
to their driving circuits. When we get to the 
actual schematics, you’ll see why. Because of 
this, digital circuits are rated for fan-in and 
fan-out. The units used for rating fan-in and 
fan-out are usually arbitrary. One type of 
gate, for instance, might represent a 2-unit 
load and be rated for a fan-in of 7 and a 
fan-out of 12. 

This would mean that such a gate could 
accept at any one of its inputs, then, 
connections to three identical gates, and 
could drive from its own output terminal six 
other gates. 

If more than 6 gates need to be driven to 
make the circuit do what the designer 
intended, he would have to add a buffer as 
one of the loads on this gate. The buffer 
might represent a 3-unit load, and that 
would leave only 9 units of fan-out available 
so that only 4 other gates and the buffer 
could be connected. 

The fan-in and fan-out ratings are mean¬ 
ingless unless you know the number of units 
of load represented by each logic element 
you want to include in a circuit, but they 
still give you an idea of the relative power 
output of different elements in the same 
family. The higher the fan-out rating, the 
more power is available at the output termi¬ 
nal. 

The Logic of Switches 

Before we can make much practical use 
of the digital circuits available in surplus, we 
need to know how the circuits work. And to 
do that, we must know a bit about elec¬ 
tronic logic circuits. Fortunately, it’s not 
very complicated. WhaL makes a computer 
circuit so complex is not the individual 
circuits— each circuit is about as com¬ 
plicated as a diode detector, and far less 
difficul! to understand than an audio ampli¬ 
fier — but the vast numbers of them in¬ 
volved, and the hundreds of feet of inter¬ 
connecting wiring hooking them all together. 

You can’t get much less complicated than 
a simple switch — but that’s just what the 
basic digital logic circuit amounts to. If the 
switch arm is in one position, current flows 
one way; if the switch arm is in the other 
position, the current Hows to the other 
terminal. The “live” pole indicates the posi¬ 
tion of the switch —but we usually think of 


it in a different way, and believe that the 
position of the switch tells us which way the 
current’s flowing. 

This is fine if it’s us who has to do the 
remembering, but in a computer it’s the 
circuit which must remember something. 
And it may be overstating things to point 
out that the “up” or “down” position of the 
switch handle does remember for us what we 
did there last. This small fact is never fully 
appreciated until you work with equipment 
which uses “alternate action” switches 
which you push once to turn on, again to 
turn off, and after they’re pushed you can’t 
tell by looking whether they are on or off. 

Let’s take that SPDT switch and connect 

■* 

a couple of them to form a logic gate. Figure 
1 shows the circuit. Electricians among the 
readers may recognize this as the “three-way 
switch” circuit for turning a light either on 
or off from either of two locations, but it’s a 
logic gate circuit as well, because the output 
signal (the fact that the light is one, or off) 
depends upon both input signals (the posi¬ 
tions of each switch individually). If switch 
A is up and switch B is down, or vice versa, 
the lamp is off. If both switches are up, or 
both down, the lamp is on. 

In logic, a truth table is often used to 
describe the actions of any logic element. 
Figure 2 is a truth table describing the 
circuit of Fig. 1. The important thing to 
note here is that every possible one of the 
switch positions is included in the table, and 
the output condition for each of these 
possible input conditions is also included. 

The truth table in Fig. 2 uses words to 
describe the input and output conditions. 
Truth tables used to describe the functions 
of various logic circuits usually use either the 
initials T and F, for true and false, or, more 
often, the numerals I and 0, to describe the 
two states of the signal level. 

Remember that these circuits operate 
only with binary signals. If we name one 
logic level 1 and the other logic level 0 ,we can 
then relate the actual voltages at the input 
and output terminals of any circuit to the 1 
and 0 entries in the truth table for that 
circuit, and the truth table will tell us what 
output the circuit will produce for any 
possible combination of input signals. 

To illustrate the point. Fig. 3 is a redrawn 
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LAMP 


Fig. 1. This simple circuit, known to electricians as 
a three-way switch, for controlling a Ugh £ from two 
separate locations, is also a rather exotic digital 
logic circuit. No gate used in digital logic is any 
more complex than this circuit, though it may have 
more control points. 


Switch 

Positions 

Lamp 

SI 

S2 


down 

down 

on 

down 

up 

off 

up 

down 

off 

up 

up 

on 


Fig, 2. Truth table describes all possible conditions 
of a three-way switch circuit. Left two coJumns 
show switch positions and right column shows 
lamp condition which results from each combi¬ 
nation of switch positions. Systematic tabulation 
of switch positions insures that all possible combi¬ 
nations are included; positions for S2 alternate 
from down to up to down to up, changing at each 
line, while positions for SI change only when a 
position of S2 is repeated. If the circuit had three 
switches, 8 lines would be necessary to describe all 


version of Fig, I with the switch positions 
labeled as 1 and 0, and also includes the 
truth table in 1 and 0 terms. In this table, an 
output of 1 means the light is on, and a 0 out¬ 
put means the light is off. 

If we think only of two-input gates, we 
could design circuits to fulfill any of 16 
truth tables. Figure 4 shows all 16 of these 
possible truth tables for two-input gate logic 
circuits. In practice, only a few of these 16 
are used to any degree. The most common 
gate circuits found in surplus are those 
known as nand and nor gates. Figure 5 
shows the truth table of both the nand and 
the nor. The three-way switch cifcuit of 
Figs. 1 through 3 is known in logic as an 
exclusive or circuit; you’re not likely to find 
one of these in surplus, because when a logic 
designer needs an exclusive or gate he 
usually builds it up from several nand or nor 
circuits. 

Back in the earlier days of computers 
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0 1 0 I l[,l--1 

1 0 0 

1 1 1 

Fig. 3, Redrawn schematic and revised truth table 
show operation of three-way switches entirely in 
terms of digital logic and binary signals. Substi¬ 
tution of 1 and (J for on and off or up and down 
standardizes the description of circuit action. 
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NAND 


ALL0 

Fig. 

4. 

All 

16 possible 

truth tables 

for 

2- inpu t 


gates are shown here. Tables 3, 5, 12, and 14 have 
no names, while ALL 0 and ALL 1 have no 
practical uses. The rest are all used in logic 
circuitry, but only some of them are available as 
actual gates; those which are not available as gates 
must be synthesized by combining actual gates to 
produce the desired truth table. 

(that is, in the dim dark ages of some three 
to five years ago), the most common logic 
circuits were the and and the or arrange¬ 
ments. Figure 6 shows an arrangement of 
switches which produces the and function, 
together with its truth table, while Fig. 7 
shows switches to create an or gate. 

The names are almost obvious from the 
circuits. In the and , both (or all, if there are 
more than two) inputs must be at the 1 logic 
level in order to produce a 1 output. If any 
input is at 0 level, the output is 0. In the or, 
either input 1 or input 2, or input 3, 
or , . , being at the 1 level is enough to 
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1 

1 
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NAND 


NOR 



Fig. 5. Truth tables for nand (left) and nor gates 
show striking similarities. These two types of gates 
are the kinds most often found in surplus digital 
ICs . If all 0 entries in truth tabic for the nand are 
replaced by 1 and all 1's by 0, the result will be the 
truth table for the nor. Because of this similarity f 
sometimes an identical pair of circuits carries 

different names—and sometimes the same circuit is 
used to perform both nand and nor functions t by 
reversing polarity of all signals at both the input 
and output for one use , and leaving polarity 

unchanged for the other, 

SI S2 OUT 

0 0 0 P o R 

0 | 0 

0 1© I-o- cr^ o - OOUT 

SI SZ l 

1 0 0 Jl, 

1 1 1 

Fig. 6. Schematic and truth table for toggle-switch 
version of and gate. Both switches must be in 1 
position for power to appear at output terminal 
and produce output of 1; either switch being at 0 
holds output at 0 also. 

SI S2 OUT 


pm 



Fig . 7. Schematic and truth table for switch version 
of or gate. Since switches are in parallel t either 
switch being in 1 position produces a 1 output, and 
a 0 output occurs only when both switches are 
open. 

produce a 1 output, and a 0 output results 
only if all the inputs are at 0. 

Figure 8 shows both the and and the or 
circuits redrawn to substitute transistors for 
the switches. Notice that the transistor is 
virtually an exact substitute for the 
switch -but a transistor can switch from on 
to off in a microsecond or less, while actual 
switches take considerably longer. 

Let’s move back to actual switches one 
more time, though, to examine the nor 
circuit. This name is a contraction of not or, 
because, as you can see by comparing truth 
tables, the only difference between an or 
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and a nor is that the output of a nor is 1 
under the input conditions which would 
make an or’a output 0, and vice versa. 



Fig. 8. Substituting transistors for the switches in 
Figs. 6 and 7 produces these circuits, which are 
workable transistor-logic versions of the and and or 
gates. These exact circuits are seidom used in 
practice because the input logic levels must swing 
over a greater range than the output ieveis. Before 
IC usage became common, most logic circuits used 
diode gating; with the advent of ICs, the nor and 
nand circuits became the preferred versions. 

The circuit of Fig. 9, which is simple 
enough, produces a nor gate. If either switch 
is closed (the I position), the output signal is 
shorted to ground to become 0 level. If both 
switches are open (the 0 positions), the 
output rises to the level of the supply 
voltage and becomes a logic level of I. 

Just by switching the names of the logic 
levels and switch positions, so that closed 
switches mean logic level 0 and ground 
voltage is an output level 1, we can change 
this same circuit to a nand. If you disbelieve 
this apparent contradiction, check it out 
against the truth table. Sketch the circuit 
four times, setting the switches to each of 
their four possible combinations, and check 
the output voltage by name. It will follow 
the nand truth table when closed switches 
indicate 0 and ground output indicates I, 


-OOUT 

t 


Fig. 9. Two switches and a resistor suffice to form 
a nor circuit, which as you can see by comparison 
with Fig. 7 is simply an "upside down or." Turning 
the circuit upside down inverts the output, making 
it "not or," which was contracted by busy engi¬ 
neers to nor. With switches this circuit offers no 
advantages over the plain or, but when transistors 
are substituted, a major advantage appears (Fig. 
10 ). 




Fig. 10. Schematic of transistorized nor gate 
obtained by replacing switches of Fig. 9 with type 
2N706 transistors, and adding series resistors to 
limit base current. This is the circuit used for each 
gate element in Fairchild Micrologic type 914 ICs, 
and any RTL nor gate will have similar schematic. 
Each input requires its own transistor, with all 
collectors connected together. When any transistor 
is on, output is at ground level; output is at suppJy 
level only when all transistors are off. 

and will follow the nor truth table if the 
closed switches indicate 1 and ground out¬ 
put is 0. 

In actual digital logic circuits, the usual 
difference is that one circuit uses NPN 
transistors and positive supply voltages, 
while the other uses PNPs and negative 
supplies. Sometimes, designers actually do 
use the trick of changing logic levels in 
mid-circuit, so that physically identical cir¬ 
cuits may be nands here and nors there, with 
no way to tell the difference. 

But we’re a bit ahead of ourselves, be¬ 
cause we haven’t converted the switch- 
operated circuit of Fig. 9 into its transistor 
equivalent yet. Figure 10 does so —and takes 
us one step further. 

In Fig. 10, a positive or 1 voltage applied 
to either base resistor will turn that transis¬ 
tor on, which is the same as closing the 
switch. The output will drop to 0. You can 
build the circuit of Fig. 10 using 2N706 
transistors, or you can buy it in surplus as a 
b'airchild Micrologic type 914 integrated 
circuit. If you buy a 914, you'll actually get 
a pair of these circuits, completely indepen¬ 
dent of each other except for the power and 
ground connections. The 915 is the same 
except that it has three transistors per logic 
element instead of two, which makes it a 
dual 3-input gate (the 914 is a dual 2-input). 

Some similar circuits known as quad 
2-input gates simply have four independent 

2- input circuits similar to Fig. 10 inside. 

You may run into circuits called “quad 

3- input gate extenders” or words similar to 
this. The key word in this is extender . 
Beware of them for most purposes, because 
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they do no) include the load resistor or 
power supply connection. Their purpose is 
to be connected across the output of some 
other gate to provide additional inputs. The 
gate extender does come in handy at times, 
though, should you want to use some value 
of collector resistor other than I he 6400 
which is typical of a 9 14 or 903. 

Flip-flops 

In the sometimes illogical world of logic 
circuits, a flip-flop isn't always. You may 
meet R-S flip-flops, J-K flip-flops, type D 
flip-flops, and delay flip-flops. You might 
even meet a British import here and there 
which isn't a Hip-flop at all but hears the 
name of one. 

The circuit most people think of when 
Ihey hear the name liip-flop (if they think of 
a circuit at all) is the counting flip-flop 
which flips to one of its two states when a 
pulse arrives* and flops back to the opposite 
state when another pulse comes in. i his one 
is more accurately called a trigger, or type I 
flip-flop —but you won't find it in surplus. 

In computers, another kind of flip-flop, 
known as the R—S flip-flop, is often found. 
This one has two input terminals, and two 
output terminals. A 1 applied to the S input 
causes a 1 to appear at the output terminal 
labeled t. and a 0 level to appear at the 0 
output terminal. Both output signals remain 
even if the input 1 is removed. 

Applying a 1 input to the R input 
terminal reverses the state of the flip-flop. 
The level at the 1 output becomes 0,and the 
level at the 0 output becomes 1. 

The R and the S at the inputs stand for 

* 

reset and set. Some designers use S and C 
instead of S and R, to mean set and clear 
and thus avoid confusion between the act of 
resetting or clearing, and the act of re-setting 
or setting again. 

An R-S flip-flop cannot count as does 
the type T. it merely remembers what the 
most recent signals applied to its inputs 
were. You won't find many R-S flip-flops 
in surplus either, but if you want one you 
can build it easily by connecting the two 
halves of a type 914 dual nor gate as shown 
in Fig. 11. A I applied to terminal S causes 
the output of that half of the 914 to drop to 
0. and this makes both the inputs to the 



Fig . 11, By cross-coupling two halves of a type 914 
IC, a type R—S flip-flop can be constructed. Two 
inputs for each gate are at left side of box 
representing gate element, and output Is at right. 
Application of 1 level to either the S or R input 
makes corresponding gate output a 0, and if other 
input is also 0, then the opposite gate’s output 
must be 1. This 1 feeds back to original gate to 
maintain a 1 input, and holds output conditions 
constant until flip-flop is switched to opposite 
state by applying a 1 to the other input terminal. 

other half 0. With both inputs at 0, this 
other half produces a 1 output at the 1 
terminal. ! lie I output is cross-coupled back 
to the other input of the first half, to hold 
conditions in case the 1 at terminal S is 
removed. The reset or clear condition works 
the same way, but the roles of the two 
halves are reversed. 

The reason that you won't find either 
type T or R—S flip-flops in surplus is 
because a single integrated circuit was de¬ 
veloped which can scivc either purpose, as 
well as several additional ones, (t is known as 
the J—K flip-flop. The name comes from 
IBM names for some of the signal wiring in 
its computers. 

Like the R—S flip-flop, the J K has two 
input terminals and two output terminals. 
However, in addition to these two pairs of 
terminals, the J K always has a fifth termi¬ 
nal known as the trigger terminal, and often 
has either one or two additional terminals 
known as unconditional set and uncondi¬ 
tional clear. The block diagram symbol for a 
complete J-K flip-flop, as set forth by 
military standards, appears as Fig. 12. and in 
this article we'll use the labels shown in Fig. 
12. Fhese labels are not actually as stan¬ 
dardized as all that, though, and you may 
find authors using other words to refer to 
the same terminals. 

In particular, any IBM literature you may 
happen to come across will refer to the S 
terminal as the J terminal, the T terminal as 
the Q terminal, and the C input as the K 
terminal. IBM uses the symbol Q for clock- 
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UC 


Fig. 12. Military standard symbol for J—K flip- 
flop, as set forth in M1L-STD-806B. Meanings of 
letters are explained in text. 


pulse signals, while I and K are names for 
logic level lines to the giant of the industry. 

But the military has standardized on 
other names: S for ret, 1 for trigger, C is for 
clear, US for unconditional set, UC for 
unconditional clear, and 1 and 0 are the 
outputs. 

The J K flip-flop is a bit difficult to 
describe by a truth table, since what happens 
at its outputs depends on the levels present 
at the S and C inputs at the instant of a 
pulse transition at the ! input. We'll describe 
action of the Fairchild Micrologic series, 
which is typical of J—K flip-flop action. 

The 923 has six terminals; S, C, I, 0, T, 
and US. The UC terminal is omitted. If a 
positive logic level is applied to tile US 
terminal, the 1 output terminal will go to 
ground level and the 0 output terminal will 
rise to nearly the dc supply voltage (which 
should not exceed 5 V). This action occurs 
regardless of the conditions at the S, C, and 
T terminals, and is why the U in US stands 
for unconditional. This terminal is used for 
setting the flip-flop to a known condition 
when equipment is turned on, or whenever 
you want to clear it. 

For the S, C, and T terminals to have any 
effect, the US terminal must be at ground 
level, 0 V. 

Under this condition, the levels at the 
output terminals will depend upon the levels 
present at the S and C terminals at the 
instant the voltage at T drops from positive 
to ground, and also tin some cases) upon the 
previous condition of the flip-flop. 

If both the S and the C terminals are at 
high voltage, the negative-going transition at 
T will have no effect: the state of the 
flip-flop will remain unchanged. 
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If S is at high voltage while C is at ground 
when the voltage at T drops from high to 
low. then the 0 output terminal will go to 
ground and the 1 output will climb to the 
positive level. That is, the 1 output will 
mirror the level at the S input, and the 0 
output will follow the C input. 

If S is at ground and C is high at the 
transition, the reverse occurs; 0 goes high 
while 1 goes to ground. 

If both S and C are at ground when the 
transition occurs, the flip-flop will reverse its 
state. If 1 was high before the transition, it 
will be low afterward and 0 will be high. If 1 
was low before, it will be high afterward 
while 0 will be low. This is the counting 
action of the type T flip-flop; all that's 
necessary, then, to turn a J-K into a 
counting or type f unit, is to strap both the 
S and the C inputs to ground. 

We aren’t showing you a schematic of this 
unit, because it's almost unbelievable. The 
type 923 comes in a i 0-5 can or epoxy 
blob, the same size as most entertainment 
transistors; the circuit contains 15 transistors 
and a rather large number of resistors as 
well. In addition, the way in which the 
transistors are used to obtain desired circuit 
action leads directly to mass confusion upon 
quick study of the schematic. Some of the 
connections appear impossible; the designers 
made use of. among other things, differences 
in switching speed between two almost 
identical transistors side by side on the 
microscopic chip, to obtain the action of a 
capacitor! 



RESET 


Fig. J 3. Hookups for using J—K fUp-fiop as (A) 
type R-S flip-flop, (B) type T (trigger, or count¬ 
ing) flip-flop, and f C) delay flip-flop. Hookup A 
acts just like circuit shown in Fig. 11; outputs 
retain conditions set in by signals on set or reset 
lines. Circuit B reverses output conditions with 
each pulse applied to trigger input. Circuit C is 
slightly more complex. Conditions at set and clear 
inputs when clock pulse occurs are reproduced at 
outputs, until next clock pulse occurs. 


Figure 13 shows the connections for 
using a J-K flip-flop as (a) an R S flip-flop, 
(bl a trigger or counting unit, and (e) a delay 
flip-flop. The delay unit repeats at its output 
the conditions which existed at its inputs 
one trigger pulse time ago; it sometimes has 
a use in construction of electronic keys, and 
is the basis of such computer subassemblies 
as ring counters and shift registers, the 
situation is similar to that at the cutoff 

What Have You Got? 

Assuming that by now you've become 

sold on the whole idea and sent off for a 
package of IC's, you probably are in some¬ 
what of a quandary attempting to find out 
just what you have on hand. Many of the 
surplus I< units have no identification mark¬ 
ings which make any sense. 

This comes about because most of the 
units available (other than those purchased 
directly from factory distributors) come 
from industrial surplus, and any identifi¬ 
cation marks on them are probably the part 
numbers assigned by the manufacturer who 
intended to use them, rather than being the 
type numbers put on by the semiconductor 
plant which made them in the first place. 

Most ICs come in one of two distinct 
package styles. One is the multilead TO-5 
can or epoxy configuration; the Fairchild 
914 and 923 are good examples of these. 
The other is the DIP (for dual in-line 
package) which may have a varying number 
of connections. This is a small flat pack with 
the connections coming out on the two long 
sides. Many of them have 14 connections 
(including power and ground), with 7 
coming out on each side. 

!f you’re extremely lucky, the surplus 
house you bought your units from will have 
furnished you with a base diagram so you 
know which pin is which. Otherwise, there’s 
some tedious detective work in store. It’s 
not impossible, though. 

It helps, in case you’re having to figure it 
all out with no help from the dealer, to 
know whether the unit in hand is a flip-flop, 
a buffer, or a gate. It’s also nice to know 
how many independent units are in the same 
package, because then you can get some idea 
of how many pins to test. But you can do 
without these aids. 

The first thing necessary is to connect 
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power to the unit. Low voltage, with a 
current-limiting resistor of at least lOOOfi 
per volt of supply voltage is safest. A couple 
of D cells are ideal, with a 2,2 k£2 series 
resistor. I liis will give you 3V at just under 1 
mA - enough to check out most circuits and 
not enough to harm very many. If you know 
which pins are power and ground, just 
connect them. If not, pick any pin at 
random as the ground and try each of the 
others, in turn, as the hot side. If you can’t 
get any readings in subsequent tests which 
make sense, move to another pin with the 
hot side of the power source; after going all 
the way around, move to another pin and 
try again. 

Sometimes it's handy to have a milliam- 
meter in series with the power source. If you 

'At 

get nearly a 1 mA of current flowing, the 
circuit must be full on in the IC, and you 
probably have your power source connected 
to a pair of input terminals, or to an output 
terminal with reversed polarity. 

With a 14-pin DIP unit, you might have 
to run through the whole series of identifica¬ 
tion tests 196 times to come out with an 
identification -but the odds favor getting 
one sooner. From this, you can see just how 
much it does help to know where the power 
goes in the first place. 

With power connected, measure the volt¬ 
age from each of the other leads to ground. 
Some of the leads will undoubtedly measure 
nearly full supply voltage, and others will 
measure at ground. Leave the meter on one 
of those showing high, and short each of 
those showing ground, in turn, to the supply 
(al the IC side of the current-limiting resis¬ 
tor; it won't hurt to use another 2.2 k£2 
resistor in series, if you're the cautious 
type). If any of these causes output voltage 
to drop to ground, make a note of the pins 
involved. 

After all the no-voltage pins have been 
tried, try shorting the other high-voltage pins 
to ground, one at a time. If one of them 
brings the meter to zero, make a note of it. 

When all of the pins which originally 
showed voltage have been checked out, 
move the meter to one of the pins which 
showed zero volts originally, and try the 
same thing again with all the other pins, 
noting any which cause voltage to appear. 


RADIO TELETYPE EQUIPMENT 

Teletype Models 35, 33, 32. 29, 28 ASR, 28 KSR, 28 
LPR, 28 LARP, 28 LXD, 28 LBXD1, 14, 15, 19, Page 
Printers, Perforators, Reperforators, Trans-Dist. 
polar relays, tape winders, cabinets. Collins Re¬ 
ceivers, 51J-3, 51J-4, R-388. R-390A. SP600.IX, 
Frequency Shift Converters. D. 1 1. Power Supplies. 

ALLTROMCS-HOWARD CO. 
Box 19, Boston, Mass. 02101 Tel: 617-742-0048 

i- -;- rr 

"Nems*Clarke, CEI, DEI and other special 
purpose receivers wanted. Send accurate 
description of what you have to Tucker 
Electronics, PO Box 1050, Garland, 
Texas 75040." 


THINKING TOWERS? 

30' "Mini-Mast” . $120.00! 

"Magna Mast"—heavy duty, self supporting 
Rotating Crank Up Masts And Towers 

Send for Free Catalogue Details Quickly 

TRISTAO TOWER CO. 

Box 1 1 5 Hanford CA 93230 

What's with UFO's ? 

Check in the UFO NET 

on 14,300 kc 

WEDNESDAY NIGHTS at 9 pm EST 

IN-LINE WATTMETER 
HALF PRICE! 

Hunter Wattmeter, calibrated 0- 
200, 0-2000 watts, forward and 
reflected, 10 through 80 meters. 

Regular price.$59.95 

WHILE THEY LAST .$29.95 

HUNTER SALES INC. 

Box 1128 Des Moines, Iowa 50301 


and what was done to each. Go all the way 
around with this series of tests, too. 

By now, your notes will present a com¬ 
plete truth table for the unknown unit. The 
next step is to study it carefully to see if it 
falls into any of the patterns of Fig. 4. Any 
combinations of pins which produce such a 
pattern probably form an independent gate 
element within the 1C; they should be 
checked out carefully by connecting the 
meter to the apparent output pin, and 
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applying the appropriate high or low levels 
to all the input pins at the same lime. 

A Few Helpful Hints. Most of the gate 
functions cannot be detected by single¬ 
input-pin tests such as those described here. 
If you find apparent “inverter” action from 
several input pins to the same output pin, 
the apparent output pin is probably the 
actual output pin of a gate element of some 
sort, and the apparent input pins are pro¬ 
bably the actual gate element input pins. Try 
combinations of high and low levels at all 
the input pins simultaneously while reading 
level at the output pin, to find any similari¬ 
ties to the trutli tables of Figs. 4 and 5. 

If any of the single-input-pin tests cause 
an output voltage ievel to switch and stay in 
the opposite condition, you probably have a 
flip-flop; gates do not stay in alternate 
states, but hold their output levels only so 
long as inputs are supplied, while flip-flops 
“remember” inputs and do not need to keep 
them applied to have a changed output. If 
you find a suspected flip-flop, Iry multiple- 

pin tests by connecting all pins except the 

* 

one you’re testing and the output pin you’re 
measuring from, to ground. When you find 
the single pin which causes output to reverse 
when the contact is either made or broken, 
under these conditions, you know the T 
input terminal and one of the two output 
terminals. From there, it’s trial and error to 
find the rest of the connections. 

After a little experience with this type of 
detective work, you'll probably develop a 
feel for it which may defy explanation. If 

you want to develop the feel without all the 

* 

trial-and-error headaches, invest in a few 
units which come with connection diagrams 
(if you can find such), and practice with 
them. 

Using Logic Elements Ulogically. 

While it’s possible that you may become 
so fascinated with the possibilities inherent 
in logic circuitry, as such, and forget all 
about radio, that’s not very likely. It’s much 
more probable that you’re only messing with 
all this Boole (to steal a good pun) because 
you want to make use of the ICs in some 
circuit that has nothing to do with electrical 
logic machines. 

In that case, you’ll probably welcome this 
portion of our discourse, because the rest of 


this article is devoted to some typical ways 
of using digital IC elements in ham radio. 

The most versatile of the ICs for such 
uses is probably the 2-input nor or nand 
gate, of which the 914 is typical. A glance 
back at the schematic of this gate. Fig. 10, 
will show the resemblance between the nor 
gate and a long-tailed-pair differential am¬ 
plifier circuit. All that you have to do to 
turn a 2-input nor or nand into a long- 
tailed-pair is to add the “tail,” a resistor, 
between the IC’s ground terminal and the 
actual circuit ground. The resistor value is 
not particularly critical; anything from 4712 
to 1 kf2 might do it, depending upon the 
signal levels involved and so forth. 

You may also find it necessary to provide 
some forward bias to each of the two bases, 
by connecting a voltage divider to each of 
the input terminals. The complete circuit is 
shown in Fig. 14, but parts values must be 
determined by experimenting for each ap¬ 
plication. This circuit has been used as a 
mike preamp, and might also have other 
uses. High-frequency response is not par¬ 
ticularly good, because the series resistors 
inside the IC (see Fig. 10) act with the 
junction capacitance to form a lowpass 
filter. 



differential amplifier is shown here. Values for Rl, 
R2, and R3 must be determined by trial and error. 
but one such application has successfully used 1.8 
kf2 at RJ, J.3 k£2 at R2 t and 330^2 at R3. These 
values may be used as starting points, Output is 
taken directly from output pins of IC. 

We already saw, in Fig. 11, how to cross- 
connect one of these gales into an R-S 
flip-flop, otherwise known as a bistable mul¬ 
tivibrator. If we simply duplicate that hook¬ 
up, but put one capacitor and appropriate 
resistors in place of one of the direct wires, 
as in Fig. 1 5, we have a one-shot or mono- 
stable multivibrator which performs nicely 
as the frequency divider in a frequency 
standard. The frequency adjustment depends 
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upon both the capacitor size and the resistor 
values. Vary the capacitor until yotfre in the 
right ball park, and then use the resistance as 
a “trim” adjustment. 


22 



Fig. 15. One-shot circuit is easily built from 914 1C 
by adding single capacitor and external resistor. If 
3V supply is used for 1C, and 22V supply to drive 
external timing resistor, duration of output pulse 
will be almost exactly 1/8 the RC time constant, 
with R in ohms and C in farads. Maximum 
resistance usable for R is 33 ki l to permit turn-on 
current to flow. Capacitance C, however, may be 
any value desired to achieve required output 
pulsewidtfi. 


By substituting a crystal for the other 
cross connection, as Fig. 16 shows, we can 
turn the dual nor gate into a crystal con¬ 
trolled oscillator with a high-harmonic wave¬ 
form. It makes a fine frequency standard, 
especially if one or two dividers similar to 
the Fig. 1 5 circuit are added. 

if you want a free-running oscillator, you 
can get it by using capacitors on both sides. 
The circuit is just like Fig. 6 except that 
another capacitor replaces the crystal. Fre* 
quency will depend upon values of both 
capacitors, and both sets of resistors. 



Fig. 16. Minor modifications to one-shot circuit, 
including substitution of a crystal for the timing 
capacitor and insertion of a capacitor in the dc 
feedback loop, turn it into a crystal-controlled 
oscillator which may be used for a frequency 
standard. Output is rich in harmonics, and this 
circuit is not recommended for transmitter use for 
tha t reason. 


ham receivers. (See W2EUP’s frequency 
synthesizer description in 73, February 
1970.) Figure 17 shows a voltage-controlled 
oscillator (VCO) designed several years ago 
by a Motorola engineer using the Motorola 
MfiCL dual nor gate. Frequency varies over a 
10-to-l range as control voltage is varied 
from 1—7V. Both-capacitors are the same 
value, and they control center frequency. 
Minimum value is about 110 pF, which 
provides a center frequency of about 2 MHz; 
maximum is IOOjuF, which provides a center 
frequency of about 3 Hz (lowest frequencies 
with these two values are 750 kH 2 and 0.5 
Hz respectively). For a 455 kHz i-f strip, 470 
pF values would be about right. 


0V 


CONTROL 

VOLTAGE 



i/2 MC 359 


-GV 


OUT 



Fig. 17. Voltage-controlled oscillator can be varied 
over nearly 10-to-l frequency range simply by 
varying control voltage. This circuit may be used as 
part of phase-locked detector. 


914 

BIASING 


680 


The synchronous detection technique for 
reception of AM, FM, and DSB signals has 
long been of interest to many of us, but too 
many transistors or tubes have been neces¬ 
sary in most circuits for synchronous or 
phase-locked detectors. Surplus ICs may, at 
long last, make phase-locking practical for 


Fig. 18. This rather complex arrangement of ICs is 
a frequency comparator and phase detector. The 
unknown frequency is fed into the TAC’H input 
and the standard to which it is to be compared 
goes to the STD input. Output level indicates 
whether TACH is higher or lower in frequency 
than STD. OUT l and OF i 2 are of opposite 
polarity. Type 91 5 1C (Q2) is same as 914 but has 
3-input gates rather than 2-input elements. 
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Figure 18 shows the frequency compara¬ 
tor or phase discriminator which goes with 
the VCO to provide half of a synchronous 
detector. This circuit was developed at Fair- 
child, and is not necessarily directly com¬ 
patible with the VCO, but it should be 
possible to blend them together with a little 
trial and error. 

The circuit of Fig. 18 accepts input sig¬ 
nals at two connectors, labeled REFER¬ 
ENCE and SIGNAL in the drawing. It pro¬ 
duces a single dc output. If the SIGNAL 
frequency is lower than that of the REFER¬ 
ENCE. the dc output level will be low. If the 
SIGNAL frequency is above the REFER¬ 
ENCE, the dc output level will be high. If 

both SIGNAL and REFERENCE are at the 
same frequency, the dc output level will be 
between the low and high levels, and will be 
determined by the phase relation between 
the input signals. 

Unlike phase discriminators which make 
use of tuned circuits, this one has no humps 
in its response curve. The output will follow 
phase variations of the input faithfully, and 
can be filtered and used to drive the VCO in 


the classic phase-lock detector arrangement. 

A somewhat less complex circuit which 
has nothing to do with radio but which may 
be of interest to the sports-car fanatics 
among us is in Fig. 19. This is a combination 
tachometer and dwellmeier, built around a 



Fig. 19. Sing/e IC chip provides tachometer and 
dweHmeter for auto enthusiasts. Tachometer uses 
one-shot formed by gates at terminals 1-2-3 and 
12-13-14, with 20 kS 2 timing resistors and 0.05 jUF 
timing capacitor. Dwellme ter is driven by gate at 
terminals 5-6-7. Gate at terminals 8-9-10 is used 
only as meter driver, and capacitor across meter 
serves to damp individual current pulses. Power is 
supplied by 3V battery. Calibration is adjusted by 
R! and R2. 

■» 

single quad dual-input nor (Motorola 
MC724P). fhe gates at terminals 1-2-3 and 
12-13-14 form a one-shot flip-flop timed by 
the 0.5 jliF capacitor and 20 kH resistor. The 
gate at 5-6-7 is used simply as a driver, and 
the remaining gate (8-9-10) is the meter 
driver. Power is furnished by a pair of dry 
cells. In switch position 1, power is off. In 
position 2, the circuit acts as a tach, and 
resistor R1 should be adjusted to produce a 
900 rpm reading when 60 Hz voltage is fed 

i 

in. In position 3, it’s a dwellmeter, and R2 
should be set so that full-scale reading on the 
meter is obtained with the input terminals 
shorted. This will be 45 degrees of dwell for 
an eight-cylinder vehicle, 60 degrees for a 
six, and 90 degrees for a four. The meter can 
also be read as indicating percentage of time 
that points are closed, but most specs for 
tuneup give dwell readings in degrees. 

This is, of course, only a sampling of the 
various uses which you can make of digital 
ICs. A little experimentation will probably 
result in several new ways — and now that 
they’re in surplus, they’re cheap enough to 
permit such experimentation. . jj m Kyle* 


vox POP 

Monthly Report of Activities on our Bands 

Please send reports of interest on the band of 
your choice to Vox Pop, 73 Magazine. Peter¬ 
borough, NH 03458. Use a postcard and indicate 
on the top the band being reported. Any news of 
interest will be considered erisl for the ntilL.DX 
reports (including lime, frequency, QSL manager), 
new FM repeaters, nets, emergency operations, 
contest high scorers, county operations, skip open¬ 
ings on Vi IF "s. aurora, meteor scatter, moon- 
bounce. anything you think will be of good general 
interest. The deadline for each issue is the tenth of 
the month. Material received April 10th will be 
scheduled for the June issue, which comes out in 
early May. 

REPORT FORM 

Please send all your reports to VOX POP on a 
postcard or QSL card, keep them as short as you 
can so we don’t have to wear out our blue pencil. 
At the top of the card print clearly the band (hat 
the report is for. All reports will be listed by band, 
so if you are reporting on more than one band use 
more than one card. 
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(continued from page 75) 

assembly and install in 12V base 
assembly. 

NOTE: 

The letters A and B are stamped on 
the bottom of the base assembly. Plug 
the crystal into the socket on the A 
side. 

(4) Place the spacer plate between the 
crystal and the heater element and 
replace the cover. Make sure that the 
polarity of the cover and base agree. 

(5) Insert the crystal assembly in the 
proper socket. 

6 to 12V Conversion Power Supply 

a. Vibrator Connections 

(1) Disconnect the shielded lead from the 
two 2.9 inH choke coils located near 
the center of the chassis (Fig. 1). 

(2) Disconnect the other ends of the two 
chokes from the two 0.5 IJ F capaci¬ 
tors (C4 and C5). These two choke 
coils are not used in the 12V circuit. 

(3) Disconnect the black-yellow trans¬ 
former lead from capacitor C4{0.5 1 
and disconnect the red-yellow trans¬ 
former lead from capacitor C5(0.5). 
Tape each lead separately and dress it 
out of the way. 

(4) Disconnect the sleeve-covered lead 
from pin 3 of the vibrator socket. Use 
this lead to connect capacitors C4 and 
C5 in parallel. Do not solder the 
connections to C'4 and C'5 until com¬ 
pleting step 15. 

(5) Disconnect the black, yellow, and red 
leads from pins 1, 2, and 4 of the 
vibrator socket. 

(6) Remove the lead between vibrator 
socket pin 6 and ground. 

(7) Remove the 10012 resistors connected 
between vibrator socket pins 1, 2; 4, 
and 5 and ground. 

(8) Connect the red and black leads to 
the ungrounded terminal of C4 or C’5 
(changed to Cl04 and Cl 05 on sche¬ 
matic). 

I'D Connect pins 2 and 4 of the vibrator 
socket and then ground pin 4 at the 
ground lance near pin 5. 

(10) Connect a 27012 resistor from vibra¬ 
tor socket pin 1 to ground. 

(11) Connect u 270£2 resistor from vibra¬ 


tor socket pin 5 to ground. 

(I 2) Connect a 7.512 resistor from vibrator 
socket pin 6 to ground. 

(I 3) Connect the yellow transformer lead 
to vibrator socket pin I. 

(14) Connect a 2012 resistor from vibrator 
socket pin 3 to the ungrounded ter¬ 
minal of capacitor C4. 

(15) Connect the shielded lead, which was 
disconnected from the 2.9 mil choke 
coil in step 1, to the ungrounded 
terminal of capacitor C5. 

b. Push-to-Talk Relay Modifications 

(1) Remove the white-black lead con¬ 
nected between terminal 8 of relay 
K1 and terminal 14 of transmitter 
terminal strip E2. 

(2) Remove the white-black lead which 
connects between terminal 14 of ter¬ 
minal strip E2 and pin 4 of power 
plug PL 

(3) Connect a black-white lead from ter¬ 
minal 8 of relay K1 to terminal 4 of 
the power plug. 

(4) At terminal board El, disconnect the 
24 AWG brown lead (running from 
the relay coil lug) from terminal 9, 
Reconnect this end of the lead to 
terminal 14 of terminal board E2. 

c. Fuses 

(1) Remove the two 15A fuses from the 
fuseholder. 

(2) Paint out or use tape to mask over 
the markings on the fuseholder. It is 
recommended that 6.25A now be 
marked on the fuseholder to insure 
that oversize fuses are not used. 

(3) Place two 6.25A fuses in the fuse- 
holder. 

d. Terminal Strip El Modifications 

(1.) Connect a 25 juF capacitor from 
terminal 9 to terminal 12 of receiver 
terminal strip. Connect the negative 
side of the capacitor to terminal 9. 

(2) Connect a 25 /jF capacitor from 
terminal 12 to terminal 15 of the 
receiver terminal strip. Connect the 
negative side of the capacitor to ter¬ 
minal 1 5. 

That’s all there is to it. The worthless old 

6V surplus mobile is ready to go in your 

12 V auto. 


. . .W6YAN 
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* SHACK DECORATION * 


VHF * REPEATERS * FM 








WJ w 


T(I \*i 
j*Nti***S 


Here is the last word in maps for 
the shack. . .three dimensional maps 
of your area. Maps are available for 
just about any area where there is 
mountainous or hilly terrain. 

These maps are 18"* high by 26" 
wide and are the most exact three 
dimensional maps ever made. The de¬ 
tail is incredible. Most maps have 
even the smallest dirt roads shown as 
well as altitude markings for every 
100 feet and the height of taller 
mountains. Route numbers are given 
for roads; towers and other outstand¬ 
ing physical features are shown. 

Using a repeater or planning one? 
You'll need this accurate 30 map to 
see your service area. Active on six or 
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two meters? Use this map to back 
your rotating indicator. 

These maps are made of perma 
nently molded sturdy plastic, and 
come to you packaged flat in a large 
box. 

The maps may be cut with a 
scissors and glued together to form a 
large mosaic waif mural. ¥ 00*11 need 
a wall 15 feet high to mount all of 
California. Each map shows a north- 
south area of 7 5 miles and an east- 
west area of 100 miles. 

MAPS ARE S7,95 each. Postpaid’ 

Send cash; check, money order to 
DGP, Box 431, Jaffrey i\JH 03452. 

Your maps will be sent to you 
within three to five weeks. 
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AN SSQ-23A Sonobuoy to 

a 2W FM Rig 


A1 DensonWIBYX 
Box 35 

Rockville CT 06066 












The AN/SSQ-23A “Sonobuoy" trans¬ 
mitter which has recently become available 
on the surplus market is one of those rare 
gems in today’s depleted surplus market 
which is adaptable for amateur radio use 
with little work and low cost. 

As originally made for the government, 
this unit was designed to be dropped into 
the sea from an aircraft as an expendable 
unit which detected underwater sounds by 
means of an under water microphone. The 
original frequencies covered the range from 
162.25 to 173.50 MHz. 

A self-contained battery supply of ! 3V is 
tapped at 6.5V to feed a transistorized de 
power converter. The normal battery drain 
was 2.25A total for both 6.5 V sections. The 
dc power converter assembly is a small 
transistor switching unit which converted 
the 13V to 160V B+ for the transmitter. 

The entire transmitting assembly consists 
of two printed circuit boards, the first of 
which contains a 12AT7 tube used as the rf 
oscillator and reactance modulator with a 


6BQ7 used as a frequency doubler and 
power output stage. The second board con¬ 
tains two 12AX7s; one is used as an audio 

amplifier, the other as an amplifier/AGC 
audio network. Diode clippers were used.for 
amplitude limiting of the audio component. 

To convert the assembly to 2 meters, add 
one small 18 pF silver-mica capacitor in 
parallel with ('206 as a pad lo lower the 
output frequency. Connect a microphone to 
the input formerly used by the underwater 
“microphone" transducer and connect two 
6V batteries in series to the power supply. 
Voila! You’re on 2 meters FM, and ready to 
operate through the local repeater. And 
toned repeaters are no problem either; a 
tone oscillator may be very simply added by 
means of the built-in neon-tube relaxation 
oscillator circuit. 

The schematic shows the 2W transmitter 
board only. The poor quality of the sche¬ 
matic is attributable to the fact that it was 
reproduced from a xerographic print of the 
original manual. . . . W1 BYX ■ 
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WHEN IT COMES TO ANTENNA SYSTEMS... IS YOURS 

a space problem? a budget problem? an applications problem? an installation problem? 

or simply a problem of where to buy? 


Your one-stop solution is ANTENNAS, INC, 

Exclusively specialists in radiating systems, complete systems or any component part 
Arrays—complete or in kit form, quads, yagts, dipole assemblies, verticals—fixed or mobile, towers, 
masts, rotors, guy and control cable, transmission line, coax relays and switches, connectors and 
adaptors, test gear, technical publications, corrosion resistant hardware, corrosion proofing chemicals, 
insulators, installation and wiring hardware, aluminum tubing and plate, wire, and much, much more. 

If your requirements are for a complete system, major components, or the smallest yet important 
piece of hardware— 


- 


Our prices and deliveries are hard to beat. .. anywhere. 



Dept. B, 512 McDonald Road 
Leavenworth, Kansas 66048. 


ANTENNAS, INC. can be your one-stop, 
single-source. Write today for our catalog 
. . , no charge of course. 


EAST DIOSE TESTING 

Edwin Kirchhuber K4JK 
2804 Broadview Drive 
Huntsville AL 35810 

With the advent of “bargain" diodes, we 
must test before using, especially if they are 
to be used in series (what else). The simplest 
method I have found is to use the good old 
vtvm and a power supply capable of pro¬ 
viding 1000V. [ used a 40 mA transformer 
(275-0-275V) in a half-wave circuit. The 
filter is a couple of 450V electrolytics in 
series. Any value from 8 to 80 juF is okay. 
The hot lead coming from the power supply 
has a I Mfi, ! W resistor in series to limit the 
current. The vtvm is placed across the diode 
test points and the readings are taken. 

I’o check the characteristics of the 
“mystery” diode, put its cathode to the 
positive test point, and the anode to the 


negative test point. Read the voltage on the 
vtvm. If. for instance, it reads 300V, a safe 
PIV working voltage would be 2/3 of that - 
or 200V. To test for forward characteristics 

turn off the supply and reverse the diode. 
Set the vtvm to the 3V scale, turn on the 
power and read the voltage drop across the 
diode. It should not exceed 3V. Over that it 
is no good (open). No voltage indicates 
shorted diode. 


002 .002 



To use diodes in series, select like units 
and be sure to use a capacitor across each to 
bypass the possible spikes that come from 

on-off operation of the power switch. 

. . . K4JK ■ 



AN/SSQ-23A Only $14.95 , 20 

Sonobuoy Include $2.00 for postage ana Handling 2 + 2 + 2 


= FN/FM 


K 

New AN/SSQ-23A Sonobuoy for a quick & easy 2 meter Fun FM 
T ransmitter. 

New — with tubes — less Hydrophone, Battery & Antenna, with original 
instruction book. Ask for free Flvet' 970J1 


PO Box 85, Longview St* 


DENSON ELECTRONIC CORP. 

(203) 875 5198 


Rockville. Conn. 06066 
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Samuel Kelly W6JTT 
12811 Owen Street 
Garden Grove CA 92641 



The surplus situation out here has been 
pretty bleak for quite a while, so ! figured 
my luck was bound to change. While wan¬ 
dering through a local junkyard I noticed a 
small olive-drab box on the scrap pile. Inside 

, .* > * * m 

was a compact transmitter—receiver covering 
2 to 12 MHz! The junkie had decided not to 
melt il down because it had too little copper 
in it! After brief negotiations I parted with 
ten bucks and brought home the set. Since 
then 1 have run across others. They are 
apparently being phased out by the army. 

* m 

T'i ill 1 ii i | t 

The sets I have seen have all required minor 
repairs, but the performance is well worth 
the effort. 

The AN/GRC-9 is a small five-tube trails- 
mitter and seven-tube receive! designed for 


infantry packset use and for installation in 

■>: •■■■• y . . 

vehicles. The receiver has a built-in 200 kHz 
crystal calibrator. The actual tuning range is 
Tom about 1,8 to 12 MHz so you can cover 
160, 80, and 40 meters. I lie I ransmitter can 

f: 

be either crystal controlled or vfo. Fu! 1 
break-in is provided and there is a CW 
sidetone and provision for netting. 


The set was designed for CW, MCW, and 
AM operation. The MCW mode is illegal, and 
the suppressor grid AM feature is practically 
worthless. However, CW performance is 

* J 1 l^l “ I a * 4 I? 1 f t 1 A. -4 

quite good. Power output is 15W, but can be 
increased. One of the best features is an 
ingenious antenna matching system that will 
match anything from a short whip to a 




dipole. 
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The first step in getting the set on the air 
is to supply power. For mobile or portable 
use the army used the PE-237 vibrapack, 
GN-58 hand generator, or DY-88 dyna- 
niotor. The PE-237 is available in quantity, 
but is useless. Reliability is terrible; it’s 
bulky and the big vibrators are hard to find. 
The DY-88 is good and will operate from 6, 
12, or 24V: but it, too, is quite bulky. The 
GN-58 hand-crank generator is fun for field 
portable use, but soon you run out of 
friends to turn the crank. The supply shown 
in Fig. 1 provides all necessary voltages and 
is easily run from a dc-to-ac inverter for 
portable operation. Incidentally, it will also 
operate the BC-I306. which is similar to the 
AN/GRC-9 but covers only 3.8 to 6.1 MHz. 

Don’t try to change the connector on the 
transmitter. Get a CD-1086 cable or a 
PL-279 connector. Watch out for the 
CD-435 cables. They are quite common and 
are identical in appearance to the CD-1086. 
If you get one it will have to be rewired as 
the pin for the +500V is jumpered to the 
1.4V filament pin! 

After completing the supply, carefully 


check your wiring and connect the supply to 
the set. Plug in phones (be sure the im¬ 
pedance switch at the back of the receiver is 
in the correct position), key, and antenna. 
The phone jack is also the switch for turning 
on the receiver filaments. Turn the power 
supply on and set control E to STANDBY or 
SEND. Set control A for the type of antenna 
in use. Set control D to CW—HI. Now 
measure the voltages. The metering socket, 
X-110, provides a convenient point for 
measuring the 6.3V filament and plate volt¬ 
ages. Pin assignments are stenciled on the 
back plate of the transmitter. The 2E22 
plate voltage should be between 425 and 
600V. Receiver plate voltage should be 
105 V, and the 6.3V filament shouldn't be 
less than 6.0V. The receiver filament voltage 
is measured on pin A of the BAT f i:RY 

connector. It should be between 1.2 and 
I.4V. 

i 

The controls are well marked and self- 
explanatory; the ‘‘net’' provision turns on 
the receiver b o and the transmitter vfo for 
zero beating. The calibrate position activates 
the 200 kHz crystal oscillator which is used 


Fig. 1. Power supply for AN/GRC-9 and BC-1306 transmitter/receiver . 
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You can save yourself a lot of grief by using the connector already provided on the 
AN/GRC-9. In the photo here, the homebrew power supply (left) feeds the unit through 
its original mating connector on the front of the unit. After minimal conversion, all you 
need to do is add a key and a set of headphones as shown, and you're on the air. 


for calibrating the transmitter vfo using the 
screwdriver-adjusted OSC/CAL adjustment 
(control H). 

;’he transmitter’s crystal oscillator always 
operates into a doubler stage, so the crystals 
must be chosen to be at half the desired 
operating frequency. Standard FT-243 types 
can be used. Provision is made for two 
crystal controlled channels per band. 

With the power supply of Fig. 1. the 
transmitter will operate break-in in either 
the SEND or STANDBY positions. After a 
suitable warmup, tune in the desired signal 
on the receiver. Switch control L to NET 
and adjust the vfo for zero beat. Now switch 
L to CW. Set control A to the highest 
number for the type of antenna in use. Close 
the key and adjust control C for maximum 
brilliance on the indicator (which is an 
NE-16). This will coincide with maximum 
plate current. If no peak is observed, change 
A to the next lowest setting and repeat until 
a peak is observed. 

As with all low-power sets, special con¬ 
sideration must be given to the antenna 
system. For really portable operation, be 


sure to have a good ground or get the 
counterpoise sets (CP-12 and CP-13) that 
were designed for use with the set. A 
doublet antenna made with 72T2 twinlead is 
recommended. Antennas AT-101/GRC-9 
and AT-102/GRC-9 are specially designed 
longwires having jumpers for adjusting the 
frequency. These are desirable accessories. 

In the PHONE position, the 2E22 fila¬ 
ment is turned on by the transmit relay so 
there is a delay of about 3 sec after you 
press the push-to-talk switch. The 2E22 is a 
rare bottle to come by. 

You cun substitute an 807 by replacing 
the plate cap connector, clipping the lead 
going to pin 4 of the socket, and connecting 
pin 4 directly to the chassis. But the set will 
operate in the CW mode only now. 

Don’t jack up the plate voltage for the 
final amplifier over 600V as the rf com¬ 
ponents won’t take it. 

This set is excellent for the Novice as well 
as the portable CW enthusiast. Detailed 
troubleshooting information is contained in 
Technical Manual 'PM 11-263. 

. . . W6JTT ■ 
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AMATEUR RADIO 


lal 

Jk 

ADVANCED 

ADVANCED 


CLASS 

CLASS 

W 

LICENSE 

STUDY GUIDE 

© 

STUDY tUIDE 


® 

1 * 

128 pages of up-to-the- 



minute simplified theo¬ 
ry, written with the be- 

IS 

>JS 


mind. This unique book covers all aspects of 
the theory exam for the Advanced Class license 
and has helped hundreds of hams to sail through 
the exam. . .nothing else like it in print. $3 


DX HANDBOOK 

includes giant world 
country-zone wall map. 

Articles on QS1. design 
secrets, winning DX con¬ 
tests, DXCC rules, DXpeditions, reciprocal li¬ 
censing and many more. World postage rates, 
WAZ record lists, time charts, propagation, etc. 
Special ham maps and bearing charts. A must 
for the DXer. $3 




COAX 


HANDBOOK 

+ i iMifienon 

- Kcttwri** 

f jfpIrraJJijm 

Invaluable book for the 


ham or the lab and for 


everyone else who does- 


n't want to have to k eep 




a whole library on hand for reference. . .or even 
worse, have to write to the manufacturer for 


coax spec. 


$3 


PARAMETRIC 

AMPLIFIERS 


PARAMETRIC 
AMPLIFIERS 

For the ham who wants 
to work DX on the 
bands about 432 MHz, 
there is nothing that can 
beat the gain and noise figure of a paramp. 
This book shows you how they work and how 
to build and use them. Lavishly illustrated with 
photographs and drawings. $3 





Jim Fisk WtOtf 
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ANTENNA 
HANDBOOK 
• 1 


VHF 

ANTENNAS 

This handbook is a com¬ 
plete collection of up-to- 
date information about 
VHF and UHF anten¬ 
nas, with design hints, construction and theory. 
If you've been wondering what array you need, 
this book will give you enough background to 
make the right decision. $3 


iyi 


INDEX 
TO 

SURPLUS 

Do you have a piece of 
surplus equipment that 
you want to convert but 
can't find an article? 

If so, this is the book you need. It lists all of the 
surplus articles and conversions in popular elec¬ 
tronic and amateur magazines from 1945 to 

1966. $1.50 
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WAKMM 

DIODE 
CIRCUITS 

HANDBOOK 

An invaluable reference 
book. Covers recti¬ 
fiers, mixers, detectors, 
modulators, FM detec¬ 
tors. noise limiters, AGC, BFO'/Q-multiplier, 
AFC, Varicap tuning audio clippers, balanced 
mods, field-strength meters, RF probes, zeners, 
control circuits, etc. Ill different circuits. $1 



73 USEFUL 4 
TRANSISTOR CIRCUIfS^ 

* 

73 USEFUL 
TRANSISTOR 
CIRCUITS 

If you've been looking 
for a transistor circuit to 
do a special job, chances 
are there is a circuit in 

this book that will give you a head start. It 
covers circuits for audio, receivers, transmitters 
and test equipment. $1 



HAM 

TELEVISION 

The Amateur Television 
Anthology is a collec¬ 
tion of the technical 
and construction articles 
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from the ATV Experimenter, edited by W0KYQ. 
If you're interested in ATV, this is the book for 
you. It covers the gamut from the simple to the 
complex in amateur television equipment. $3 


FM ANTHOLOGY 


Vof. I. This book is largely a collection from FM 
Bulletin, edited by K6MVH and WA81H B. 
The material is taken from the editions of 
February 1967 through February 1968. 

Vol. II. This book contains selected technical and 
construction articles taken from FM Maga- 
_ zineafter March 1968. _S3i 

Chronicles of an Amateur FM Channel 

by K6MVH 

A humorous account of the antics of a group of 
lids during the early days of FM in Los Angeles. 
Included are details, schematics, and plans for a 
remotely controlled amateur station. $3 


dk 

RADIO DATA REFERENCE BOOK, 

filled with formulas, charts, design specifications 
for every type of circuit, antennas, power sup¬ 
plies, math tables, conversion tables. Hard 
bound. While they last— $3 

cw by W6SFM explains code and how to 
learn it. 50^ 


MILITARY SURPLUS TV EQUIP¬ 
MENT by W4WKM is a necessity to the sur¬ 
plus-scrounging ATV addict. $i 


CUMULATIVE INDEX lists ail the at- 

tides in 73 up through December 1966. 25* 


_Coax Handbook. .. S3.Q0 

_Transistor Circuits. .... SI.00 

__lndex to Surplus . SI 50 

_ Parametric Amplifiers .. . .S3.00 

_VHF Antennas.S3.00 

_FM Anthology.S3.00 

_ATV Anthology. . .. $3.00 

_CW . $ 50 

^Military TV . $100 

_Cumu1ative Index . $ .25 

_DX Handbook . .$3.00 

_Advanced Class. ........ $3.00 

_Radio Data Ref. $3.00 

„Amateur FM Channel. . . . $3.00 


Please send me the books checked at left: 

Name ...... Gall .. 

Address ..... 

City ... State .. Zip 

Books shipped prepaid in US and Canada. 

73 Magazine 

Peterborough, N. H. 03458 





























































STAFF 


Getting Your Extra Class License 

Part XIV: Measurement 


Most of our discussion, so far in this 
Extra Class study course, has revolved 
around the theory of things—the "why*' of 
the subjects covered on the FCC examina¬ 
tion. 

But you’re undoubtedly aware that when 
theory and practice agree, at least one (and 
usually both) is probably in error-at least, 
so one of Murphy’s famous laws would have 
us believe. 

Actually, a properly framed theory must 
agree with what actually happens. If it 
doesn't, then it's not properly framed. 
There's just one rub—before you can com¬ 
pare theory and "what actually happens,” 
you have to know what’s “actually” hap¬ 
pening. And that’s where the fine art of 
making measurements comes in. 

Measurements are an essential part of all 
electronics, for exactly this reason. They aie 
the link between theory and practice. What’s 
more, in ham radio measurements provide 
the assurance that your operation is within 
legal limits, both in the amount of power 
you use and the part of the rf spectrum your 
signal occupies. Since measurements are so 
essential, they are included in the Extra 
Class examination—and this time, we're 
going to concentrate on several aspects of 
the measurement problem which we haven’t 
examined before. 

We’ll be covering the following questions 
from the FCC study list (as always, the 
numbers are those in the study list): 


4. What precautions should be taken 
when measuring the rectified grid voltage in 
an oscillator with a dc voltmeter? 

12. An oscilloscope is used to study the 
relationship between the input and output 
of an amplifier produced by a voice signal. 
How would the scope pattern display a 
linear relationship between the input and 
output signals? 

35. How may an amateur check his trans¬ 
mitter for spurious sidebands? 

37. Define the term decibel. How is the 
decibel used for voltage and power calcula¬ 
tions? 

60. Mow does a cathode-ray tube oper¬ 
ate? What magnitude of voltage is normally 
used to bias the plates of a cathode ray 
tube? What purpose does this magnitude of 
bias voltage serve? 

65. What means may be employed to 
measure low frequencies? High frequen¬ 
cies? VHF and UHF? 

Rather than attempting to provide spe¬ 
cific answers to these specific questions, 
we’ll follow our usual practice of rephrasing 
the questions into more general terms cover¬ 
ing the same subjects. 

For openers, let's find out "How can we 
make accurate measurements?" Then we’ll 
turn to rf measurements in particular by 
asking "How can we measure rf without lab 
equipment? " Having eliminated lab equip¬ 
ment. we will next turn our attention to an 
instrument which was considered only as lab 
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gear up untiJ a few years ago as we find out 
“Why use an oscilloscope?" and finally we'll 
tackle a bit of unavoidable (but, we hope, 
not painful) mathematics by asking “What 
are dB?“ All set? Let’s get with it. 

How Can We Make Accurate Measure¬ 
ments? In order to make accurate measure¬ 
ments, it helps to have a clear idea of just 
what “measurement” amounts to. We went 
through this in extensive detail in our earlier 
Advanced Class study course (now available 
as a book; order it!) and we won’t go 
through it again, except to point out that 
any measurement is actually a comparison 
between an unknown quantity and a 
standard. 

As it happens, only three basic causes of 
inaccuracy in any kind of measurement 
exist. If you can get rid of all three, you 
can'1 help but make accurate measurements. 
Unfortunately, we can never escape one of 
them, and so no measurement can ever be 
completely accurate. The best we can hope 
for is an acceptable degree of accuracy in 
our measurements. Just how accurate we 
must be to be acceptable is determined 
entirely by the purpose for which the 
measurement is being made. That is, if we 
only want to know whether our transmitters 

are generating output in the 80 meter band 
or on 40 meters, an accuracy of several 
dozen kilohertz is acceptable. But if we're 
hugging the band limit just as close as we 
dare in hopes of getting a better shot at 
some DX prize, then we need accuracy 
measured in hertz or even tenths of hertz. 

The three basic causes of inaccuracy in 
measurement are: 1) improperly calibrated 
standards and/or instruments; 2) using the 
wrong instrument for the job; and 3) using 
the right instrument in the wrong way. 

The inescapable inaccuracy in any 
measurement stems from the fact that per¬ 
fect calibration is impossible. Even our 
“standards” have some small degree of 
built-in error. For most practical purposes 
this doesn’t matter too much, but every now 
and then it fouls things up rather smartly. 
One example is in the measurement of 
frequency. Mosl of us take it for granted 
that WWV is an absolutely accurate standard 
of frequency. In point of fact, it is not. The 
accuracy of WWV is only about one part in 


10,000,000,000,000. For almost any ham 
purpose, this is adequate, and our assump¬ 
tion is safe. When measuring time intervals 
of a microsecond or so, however, cumulative 
error can creep in from this source. 

The more important side of our WWV 
example is that the signal has that accuracy 
only at the WWV transmitters! As soon as it 
leaves the transmitting antenna and is 
propagated several hundred to several 
thousand miles, often by way of one or 
more ionospheric jumps, the varying dis¬ 
tance over which it travels introduces 
additional inaccuracies—and these cannot be 
compensated for by any techniques now 
known. 

The problem was sufficiently serious, in 
this day of fractional-microsecond accuracies 
required for space probes, that a special 
low-frequency service was established to 
provide ground-wave propagation of the 
WWV signal on a global basis. This takes 
much of the propagation error out of the 
standard—but not all, and the standard isn’t 
precise to begin with. 

On a more practical level for us, any 
instrument which we use for measurements 
must be calibrated to some kind of stan¬ 
dards, and the accuracy of the measurements 
made cannot be better than that of the 
instrument’s calibration. Fortunately, for 
most ham purposes an accuracy of 2 to 5% is 
more than adequate. The only major excep¬ 
tions are the measurement of frequency and 
of time, and for both of these far more 
accurate standards are readily available. 

Mention of using the “wrong instrument” 
for any measurement may bring to mind 
immediately visions of an elaborate lab filled 
with exotic test equipment. However, for 
our purposes most of it is totally unneces¬ 
sary. The ham who knows what he’s doing 
and how to use the equipment he has can 
make almost any measurement he’s ever 
likely to need with nothing more elaborate 
than a good vom, his regular station trans¬ 
mitter and receiver, and a moderately 
stocked junkbox from which to build any 
special adapters for special jobs. 

It’s a little easier if the list of test 
equipment includes a vtvm capable of 
reading both ac and dc voltages as well as 
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resistance: in this case the quality of the vom 
can be considerably less since its primary 
purpose then will be the measurement of dc. 
A scope helps too, but that’s another ques¬ 
tion on our list so we’ll ignore it for now. 

Even with this restricted list of test 
equipment, it’s not too difficult to use the 
wrong instrument for the job. A classic 
example, which has probably happened at 
least once to anyone who has ever used a 
voltmeter on both ac and dc voltages, is that 
of leaving the meter set for ac while 
measuring dc. The needle will still indicate, 
but the calibration is way off because the 
rectifiers necessary to measure the ac voltage 
offer some resistance to dc, and the scale 
calibration usually includes an automatic 
conversion from peak-to-peak oi average 
readings (which is what the meter actually 
measures in almost every case) into rms 
readings, which are the values we usually use 
to refer to sine-wave ac voltage or current. 

It’s also spectacularly easy to leave the 
meter set on a resistance scale and attempt 
to measure high voltage; in this case, you 
usually have no doubt about the fact that 
something went wrong. Rather than attempt 
to straighten the bent needle, it’s usually 
best to purchase a new meter! 

But a little forethought and caution (and, 
let’s face it, some bitter experience too) will 
help you avoid this cause of inaccuracy. By 
far the largest source of inaccuracy in most 
electrical and electronics measurements 
comes from using the right instrument, but 
using it in the wrong way. 

The list of examples of using the right 
instrument in the wrong way is almost 
endless; we can show only a few. One of the 
more obvious is to attempt to measure a 
high value of resistance (say. a couple of 
megohms or more), using a vtvm on the 
highest scale. So far, so good. But just to 
make sure that the test probes are in good 
contact with the resistance being measured, 
let’s grasp one in each hand and press it 
firmly against the terminal or lead it’s 
supposed to touch. 

Surprise! No matter what the actual 
resistance, the meter reading will usually be 
around half a megohm. For some people, 
especially on a hot and humid day, it will be 
much much less. After all, the human body 


has resistance too. and it varies from as little 
as 10,000 ohms up to two or three megohms 
(for dry skin). Putting this resistance in 
parallel with the resistance being measured 
plays hob with the measurement. 

A more subtle error in the use of 
measuring instruments occurs whenever we 
forget that any meter requires some power 
out of the circuit being measured. In other 
words, the meter will load the circuit. This 
becomes most apparent when you attempt 
to measure the voltage between a hot chassis 
and ground, especially if the chassis is hot 
because of a very-high-resistance leakage 
path through supposedly good insulation. 
The “circuit” we’re measuring in such a case 
is the series circuit from power line through 
several hundred thousand ohms of leakage 
resistance to the chassis itself, through 
ground, back to the grounded side of the 
power line. If a 25-megohm (input resis¬ 
tance) vtvm is used to measure voltage 
between the * chassis and ground, you’ll 
probably read about the same voltage as you 
would get from simply measuring the 
power-line voltage itself. 

Bui a 20,000 ohm-per-volt (£2/V) vom is 
adequate to make this measurement, if it's 
used properly. 

Setting it to the 150-volt or even 300-volt 
ac scale, however, is not proper use. On 
those scales, the average hot chassis will 
measure out at only 30 to 50 volts—from *4 
to Vi the actual voltage present. Because on 

the 300-volt scale, the meter’s total resis¬ 
tance is only about 1.5 megohms (alOkO/V 
meter typically has only 5 kO/V sensitivity 
on its ac ranges) and this, in series with ap¬ 
proximately equal quantities of leakage re¬ 
sistance, cuts the voltage at the meter way, 
way down. 

The proper technique, in this case, is to 
set the vom to its highest ac voltage scale 
and then make an educated guess about the 
reading. After all, if you measure anything 
over 80 to 100 volts you know something's 
wrong; absolute precision isn’t necessary in 
this case. And on the highest scale, the 
meter’s resistance is highest so that circuit 
loading is least. 

The same principle applies to measuring 
avc voltages in receiver circuits, and fre- 
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quently to the measurement of screen-grid 
voltages (if they are obtained via series 
dropping resistors). The series resistance of a 
typical avc circuit is in the megohms; even a 
vtvm loads such a circuit slightly, and an 
ordinary vom will impose such a load that 
the measurement will not only be inaccurate 

but the circuit will fail to work properly so 
long as the meter is connected. 

This whole business of “loading,” 
incidentally, is the reason that the vtvm was 
invented in the first place. By using a dc 
amplifier between the test probe and the 

meter, less power need be taken from the 
circuit and so less load is imposed by the 
measurement. 

When attempting to measure dc voltages 
in the presence of rf voltage, things get even 
trickier. Then an rf choke needs to be 
connected between the test probe and the 
measurement point, as close to the measure¬ 
ment point as possible, to keep the rf out of 
the meter and let only the dc through. At 
the same time, the possibility of loading the 
circuit down by too low an input resistance 
of the meter is present. A typical vom on the 
50-volt scale offers only one megohm input 
resistance; many oscillators, for example, use 
470,000-ohm grid-leak resistors. Shunting 
this with a 1-megohm load will cut the 
actual resistance in the circuit down to 
about 300.000 ohms, which amounts to a 
33% reduction of the intended resistance. 
This may cause circuit malfunction. 

If the need is to measure rf in the 

simultaneous presence of dc, the problem is 

even trickier. RF voltage measurements are 

* 

usually made by use of an “rf probe” which 
is simply a crystal diode detector mounted 
at the end of a test probe. These usually 
include a blocking capacitor to keep dc out 
of the diode, but are also usually limited to 
voltages smaller than about 20 volts peak. If 
the rf voltage to be measured is greater than 
that, then a capacitive voltage divider needs 
to be rigged up to reduce the voltage applied 
to the probe into the 20-volt range. This, 
however, increases circuit capacitance-and 
would undoubtedly detune any oscillator. 

The vom and vtvm, between them, will 
take care of just about any measurement of 
voltage, current, or resistance you normally 
need to make, except for the measurement 


of very small rf voltages (such as those 
present on the antenna lead-in from received 
signal). For these, we can use the station 
receiver—but not in the customary manner 
of just reading the S-meter. We’ll look at this 
in a little more detail in our next question- 
for right now, the hint is this: remember 
that measurement is simply a process of 
comparison, and almost any indicating 
instrument has high accuracy when it’s used 
to compare two quantities (in contrast with 
its undetermined accuracy as a measuring 
device all by itself). 

To measure time, the station receiver 
comes into play again. Tuned to WWV, it 
provides a precise source of 1-second timing 
“licks.” For measuring much longer times, a 
clock or watch is a little handier-but the 
measurement of time is not. in the usual 
course of events, a normal electrical 
measurement. 

To measure power, some professionals 
use a special wattmeter. We can achieve the 

same result bv measuring voltage and current 
at the same time, and plugging them into the 
power formula. If the power we re measur¬ 
ing is rf, we simply use rf instruments. But 
these aren’t on our list, so to manage with 
the instruments we have, we can rig up an rf 
probe to permit measurement of rf voltage 
and then measure the voltage present across 
a known resistance. Then we square the vol¬ 
tage and divide the product by the resistance, 
to get the power in watts. 

To sum up, we can use the vom and vtvm, 
when we take the proper precautions to 
avoid loading down the circuit under test 
and to assure that only the desired power 
gets into the meter, to find out almost 
anything we want to know about dc, or 
about any qualities of ac which can be 
converted meaningfully into dc levels to 
drive the meters. 

But we cannot use these instruments, 
directly, to make measurements of those 
qualities of ac which do not convert readily 
into dc ievels. Some qualities of this type are 
the frequency, the waveform, and the distor¬ 
tion level of an ae signal. Another is the 
frequency distribution of a complex signal 
such as the output of an AM or SSB 
transmitter. 
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How Can We Measure rf Without Lab 
Equipment? Any mention of rf measure¬ 
ments, for most people anyway, stirs up 
immediate visions of highly specialized test 
gear such as spectrum analyzers, frequency 
counters, and the like. And let’s face it, such 
equipment is nice to have if you can afford 
it—but most of us find it hard enough to 
keep a kilowatt in the shack, and would 

consider a 5 — 10 kilobuek outlay on one or 
two items of seldom-used test gear a needless 
extravagance. 

If one has a spectrum analyzer, a sensitive 
rf vtvm, a wide-range frequency counter or 
EPUT (events per unit time) meter, and a 
good impedance bridge accurate over the 
entire rf spectrum, and also knows how to 
use all this gear, measurement of rf (and the 
special qualities of ac which are difficult to 
measure with common test instruments) is a 
snap. Just connect the right gadget in the 
right way, and read the result off the 
indicators. 

But it's not exceptionally difficult to get 
the same or even better accuracy in rf 
measurements with no more test gear than 
we’ve already listed as being adequate for do 
measurements—a good vom, the station 
receiver and transmitter, and a well-stocked 
junkbox. 

To show the truth of this statement, let’s 
go down the list of fancy equipment we just 
set forth and find out what each instrument 
does, then figure out how to do the same 
with our restricted set of test gear. We’ll 
start with the spectrum analyzer. 

The spectrum analyzer is a device which 
displays on a cathode ray tube a literal 
picture of some part of the rf spectrum, as it 
appears at the input terminal. The horizontal 
axis of the display represents frequency, and 
the vertical axis indicates signal strength. If 
only one signal is present in the band the 
instrument is set for, the display will be a 
horizontal line with a single vertical pip on it 
representing that single signal. If many 
signals of differing strengths are present, 
each will be represented by a vertical pip, 
and the height of the pip will show the 
relative strength of that signal. 

The display looks exactly like the familiar 
graphs of the spectrum which appear in 
almost any textbook or magazine article 


which discusses it, and that’s the main thing 
that makes the spectrum analyzer so con¬ 
venient to use. 

What the gadget actually amounts to, 
though, is a highly selective receiver with a 
circuit in it which automatically sweeps the 
receiver across the selected portion of the 
spectrum, while sweeping the beam across 
the ert face at the same speed. The receiver’s 
output drives the vertical deflection plates of 
the cathode ray tube. 

And there’s the clue to our 
cheap-and-dirty version. We don't have to 
have the tube display. All we really need is 
to tune a selective receiver across the spec¬ 
trum, noting down the relative strengths of 

every signal we encounter. Then we can take 
pencil and paper, and draw a graph which 

shows the same thing as the display would. 

One of the major ham uses for this type 
of measurement is to check a transmitter’s 
output for spurious emissions. The spurious 
emissions may be unwanted sidebands, splat¬ 
ter out of the desired channel, harmonics, or 
parasitics. 

To make such a measurement on a 
transmitter, using the station receiver set to 
its most selective condition, the major prob¬ 
lem is preventing overload of the receiver. 
The transmitter should (initially, anyway) be 
operated at minimum power, and be con¬ 
nected to a well-shielded dummy load rather 
than to an antenna. Even so, the chances of 
overloading a sensitive receiver are rather 
good. To test for possible overloading, 
disconnect the antenna cable from the 
receiver. 1 theoretically, you should not then 
be able to even detect your transmitter's 
signal-but few if any transmitters or 
receivers have this much shielding or filtering 
included in them. If you find the desired 
signal, but no others, you can proceed with 
the measurement; if you find spurious sig¬ 
nals even under these conditions, they may 
be due to receiver overload—and they may 
actually be present in the transmitter out¬ 
put. 

1 he simplest way to determine whether 
they are actually present in the transmitter 
output is to move the receiver to another 
location, leaving the transmitter operating 
into the dummy load. Alternatively, enlist 
the aid of another ham a half-mile or so 
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away. His receiver shouldn’t be overloaded 
by your signal, if your dummy load is a good 
one (although the chances are fairly good 
that he will be able to find it). Increase 
power until his S-meter gives a comfortably 
high reading on your main signal, but not 
higher than S9. Then have him search the 
regions where your receiver indicated 
spurious signals. If the signals you found 
were the result of overload in your receiver, 
he shouldn’t be able to locate them. Similar¬ 
ly, if they were actually present in your 
transmitter’s output, they should be equally 
detectable to him. 

If the spurious signals were due to re¬ 
ceiver overload, then incase the shielding and 
filtering of your transmitter, receiver, or 
both. Most modern transmitters, in these 
days of potential TVI, have reasonably 
adequate shielding and filtering. Few hams 
do. The shielding and filtering required are 
the same as that required to TVi-proof a 
transmitter. Details, of course, will vary 
from receiver to receiver. 

In order to describe the measurement 
technique, let’s assume that your receiver 
passed this initial test and has adequate 
shielding and filtering so that the only signal 
you detected was your own carrier. Adjust 
transmitter power level to provide a con¬ 
venient reference level on your receiver’s 
S-meter with carrier alone. It need not be 
high, since it is merely a reference point. The 
level should be considerably higher than that 
at which you made the initial test, though, 
so that if any spurious signals are present in 
the output they will now be strong enough 
to be detected. 

Now search the regions of the spectrum 
in which you suspect the spurious outputs 
might be present. If you find one, keep the 
receiver tuned to it and increase the trans¬ 
mitter’s output until the strength of the 
spurious signal is equal to the reference level 
at which you set the carrier initially. Keep 
track of how much you had to increase the 
transmitter power to do this. The ratio of 
new transmitter power to original transmit¬ 
ter power, when converted to dB, will give 

you an accurate measure of the strength of 
the spurious signal. 

The measurement of strength will be 
accurate, despite inaccuracies in your 


S-meter’s calibration, because the S-meter is 
used only as an indicator or reference point, 
and not to make the measurement itself. To 
put it another way, the S-meter only tells 
you when you have increased power enough 
to make the spurious signal as strong as the 
carrier was originally. The measurement is 
the comparison of transmitter power in the 
beginning and transmitter power necessary 
to bring the spurious signal up to the 
strength of the original carrier. 

Checking across a wide stretch of the 
spectrum by this technique is a tedious 
business—but we never claimed it would be 
quick. It is a practical way to check for 
spurious output, with little test equipment. 
It can also be used to check the modulation 
index of an FM signal (by locating the point 
at which carrier disappears as modulation 
index is increased), and with minor varia¬ 
tions to check both carrier and sideband 
suppression of an SSB signal. 

The station receiver can also double as a 
sensitive rf vtvm. The rf vtvm is, essen¬ 
tially, an instrument for measuring rf vol¬ 
tages which are very small to begin with. If 
an accurate measurement of the voltage is 
desired, an accurate standard for comparison 
will be necessary—but most uses of rf vtvm 
are more concerned with the presence or 
absence of rf voltage at some specific fre¬ 
quency, or its relative strength as some 
adjustment is varied, and for these no 
standard is needed. 

The procedure for using the receiver as a 
vtvm is essentially the same as that for 
making a spectrum analyzer of it. You tune 
in the signal, and use the S-meter as an 
indicator of signal strength. 

If your receiver has no S-meter, don’t let 
that stop you. Simply connect your vtvm to 
ttie avc line (most easily located at the cold 
end of the first i-f transformer, where a 
bypass capacitor and isolation resistor 
should be connected) and measure the 
relative voltage there. If you have no vtvm, 
it's still possible to get a fair indication by 
connecting the vom to measure screen 
voltage on any controlled i-f tube; unless the 
screens are fed from a regulated source (and 
in a well-designed receiver with avc, they 
won’t be, because the variation of screen 
voltage with avc level helps smooth out the 
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avc action of the receiver and compensate 
for some nonlinearities inherent in the de¬ 
sign of the tubes) this will give you the 
desired measure of signal strength. Screen 
voltage will rise with increasing signal 
strength, as the avc voltage reduces the 
tube’s cathode current. 

The frequency counter or F.PU'i meter is 
a bit more complex to simulate with a 
restricted list of test gear, because its 
purpose is to measure frequency of an ac 
signal over a very wide range, and the 
cheap-and-dirty techniques cover only 
limited ranges. 

A frequency counter consists of several 
different kinds of circuits. One actually 
counts the individual cycles of the signal and 
tallies them up on the visual indicators. 
Another provides an accurate time reference. 
Still another acts as a gate, to apply the 
input signal to the counting circuits for a 
specified period of time and then to shut it 
off. 

All together, the circuits actually count 
the number of cycles of the input signal 
which occur during the time the gate is 
open, and display the resulting count on a 
set of indicators. If the input signal is 
ordinary 60 Hz ac power ami the selected 
time interval is one second, the resulting 
count may be 59, 60, or 61, depending upon 
what fraction of a cycle happens to get cut 
off at the beginning or end of the one- 
second measurement interval. 

Setting the time base to 10 seconds 
provides an extra digit of accuracy. The 
indication now will probably be 59.9, 60.0, 
or 60.1. Going up to a 100-second base adds 
still another digit, but your power company 
probably doesn't keep the frequency any 
more constant than 0.1 Hz either side of the 
nominal 60. 

Most commercial frequency counters 
offer at least 5-digit readings, but few of 
them offer time bases longer than 100 
seconds. The frequency range usually runs 
from 1 Hz or so at the low end, up into the 
VIIF region, with time bases as short as a 
microsecond for measurement of very high 
frequencies. 

To measure frequency in the ham shack, 
it's not very practical to attempt to dupli¬ 
cate the frequency-counter approach. 


Instead, we usually divide the ac spectrum 
into three or four different ranges, and use 
different techniques for each. For everything 
except VHF and above, the basic technique 
is that of comparing the unknown frequency 
to a known standard. 

At audio frequencies, our standards can 
be 60 Hz ac from the power line, tuning 
forks, or the 440 Hz and 600 Hz signals 
broadcast by WWV. Anol iier standard some¬ 
times used is a well-tuned piano. 

The ear can be used as a comparison 
device with surprising accuracy: while few 
persons have perfect pitch, most of us can 
tell when two tones differ in pitch—so li 
enough standards are available, at least one is 
likely to be fairly close in frequency to the 
unknown signal. 

A variable-frequency audio oscillator can 
be calibrated by comparison against several 
standards, and then used as a secondary 
standard for comparison to the unknown, 
with the ear still serving as a zero-beat 
indicator. 

Yes, we know a variable-frequency audio 
oscillator wasn’t on our list of equipment—at 
least, not under that name. But the bfo of 
the station receiver, together with any 
source of steady-frequency rf such as the 
transmitter’s oscillator, provides a most 
handy source of audio tones, and is usually 
continually variable throughout the audio 
range! 

To increase accuracy of such measure¬ 
ments, a scope can be used as an indicator of 
zero-beat rather than trusting the ear. Just 
connect the scope’s vertical input leads 
across the variable audio oscillator's output, 
and the horizontal input leads to the 
unknown signal. If the two signals differ in 
frequency, the tube will display a pattern of 
varying complexity. When the frequencies 
become identical (zero beat), the pattern 
will be either a straight line, a circle, or an 
ellipse. If it’s an ellipse, it may appear to be 
rotating, and shift through the circle and 
straight-line conditions as it rotates. This 
indicates a very slight difference in fre¬ 
quency; the difference in cycles per second 
is equal to the number of times per second 
the pattern rotates. Keeping this in mind, it's 
easy to measure a difference of as little as 
0.01 llz in the two frequencies; whether the 
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final frequency measurement has this ac¬ 
curacy will be determined entirely by the 
accuracy of the standard you’re using. 

When the unknown frequency is above 
the audio range, the same basic technique is 
still used but the source of frequency stan¬ 
dards differs. A standard-frequency crystal 
oscillator is handy to have in tiiis case; refer 
to your junkbox and rig one up. Zero-beat it 
against WWV, using the af measurement 
technique to get as much accuracy as you 
can. You now have a source of rf of known 
frequency-the usual standard is 100 kHz. 

The frequency of the unknown signal is 
first approximated by comparison to other 
signals of known frequency. Then you turn 
on the frequency standard, and count 
harmonics of it from some known point. An 
easy point for most of us to locate in any 
ham band is the lower band edge; this is also, 
always, a harmonic of 100 kHz, and so when 
the receiver is tuned approximately to the 
lower limit the harmonic of the standard will 
mark the exact band limit. Other known 
points in the spectrum may be located in the 
same manner—if necessary, by counting mul¬ 
tiples of 100 kHz from the nearest ham 
band. 

The 100 kHz standard permits the un¬ 
known signal to be bracketed between two 
points 100 kHz apart, and it’s usually not 
too difficult to determine which of these 
two it’s closest to. This locates the fre¬ 
quency of the unknown signal to someplace 
inside an area 50 kHz wide; for many 
purposes this is close enough. If not, we call 
upon a second frequency standard. This is a 
multivibrator or frequency divider, slaved to 
the 100 kHz unit, which provides a 10 kHz 
signal as accurate as the 100 kHz original. By 
switching it on, and counting harmonics as 
we tune up from the known 100 kHz 
harmonic, we can bracket the' unknown 
signal between two 10 kHz harmonics of 
known frequency. 

If even this isn’t accurate enough, we're 
not done. The 10 kHz frequency is within 
the audio range, and we’ve bracketed our 
unknown between two of these points so the 
error in our measurement this far cannot 
exceed 5 kHz. All we need do is measure the 
beat frequency between our unknown and 
the nearest 10 kHz harmonic (that is. the 


lowest frequency in the receiver’s output), 
using audio measurement techniques, to 
locate the unknown frequency to an ac¬ 
curacy limited only by that of our standard. 

This technique for measuring rf fre¬ 
quencies works equally well from the bot¬ 
tom of the rf region up to the VHP area; as 
frequency increases, the number of 100 kHz 
harmonics becomes a bit large so that VHF 
workers customarily use still a third standard 
oscillator set to 1 MHz to obtain a good 
starting point, but the technique remains 
basically unchanged. 

By the lime we get to 50 MHz or so, 
however, the strength of the 10 kHz har¬ 
monics is getting a bit weak. Somewhere in 
this region, most of us switch to a com¬ 
pletely different measurement technique 
which depends upon the constant relation¬ 
ship between frequency and wavelength. 
Rather than measuring frequency in terms of 
time, it becomes easier to measure wave¬ 
length in terms of distance. 

For this, we use what are known as 
Lecher wires. The term presumably has 
nothing to do with dirty old men. A set of 
Lecher wires consists essentially of a parallel- 
wire transmission line which is at least one 
wavelength long. For 50 MHz use, that's just 

under 20 feet. One set will suffice for all 
measurements. In addition to the two taut 
parallel wires of the transmission line, which 
must be uninsulated and supported only at 
their ends, we have a shorting block which 
shorts the two together and which can be 
moved the length of the wires, and a 
connector at one end to connect the wires to 
the transmitter output. Often, the shorting 
block includes some indicator of rf current 
such as a pilot lamp. In another version of 
Lecher-wire technique, the short is left 
permanently in place at one end of the wires 
and the transmitter is connected to ti e other 
end; in this case, an indicator of rf voltage is 
arranged so that it can be moved the length 
of the wires to measure voltage between the 
two conductors at any point along their 
length. 

The idea behind the Lecher wires is that 
every condition which exists on a trans¬ 
mission line will exactly repeat itself every 
full wavelength down that line, and many 
conditions such as peak absolute voltage 


MARCH 1970 


111 




(without regard to phase) will exactly repeat 
every half-wavelength. 

Thus if a transmitter is coupled to a set of 
Lecher wires with the shorting bar set at the 
fax end, and adjusted for a specific amount 
of plate current at resonance, and then the 
shorting block is moved closer to the trans¬ 
mitter, the conditions under which the 
transmitter’s output stage operates will 
change as the shorting block moves. When 
the block has been moved exactly a half 
wavelength, however, the conditions will 
have returned to the exact duplicate of those 
at tile start, and the plate current will again 
be what it was at the beginning. Simply 
measuring the distance through which the 
block was moved and multiplying by two 
tells us the wavelength; converting wave¬ 
length to meters and dividing the result into 
300 gives us the frequency in MHz. 

As described, the Lecher wires can be 
used only to measure frequency of a trans¬ 
mitter, and that is their most usual use. They 
can, however, be used as a tunable trap to 
trap out the signal, and thus can be used to 
measure frequency of signals other than 
those produced by a transmitter—if you have 
a receiver capable of detecting the signal 
being measured. The technique is similar; the 
signal being measured is coupled to the 
receiver, and the Lecher wires are connected 
in parallel with the receiver input. The 
receiver S-meter, or a similar indicator rigged 
up as we discussed earlier in connection with 
rf vtvm’s, is used to indicate signal strength. 
At some positions of the shorting bar, signal 
strength will reach maximum, and at other 
positions of the shorting bar. signal strength 
will be minimum. The distance between two 
points of either maximum or minimum 
strength will be a half wavelength: you can 
use whichever is easiest to detect. 

The impedance bridge is a device for 
measuring the impedance of any circuit at 
any specific frequency, and this is the 
hardest of all the lab-type instruments to 
duplicate in a cheap-and-dirty version with 
limited test gear. Fortunately, its major use 
for ham purposes is in the matching of 
antennas to transmitters and feedlines, and 
this application can be simulated by simple 
measuremeni of swr on the feedline. 


To measure swr on a feedline, locate a 
point on the feedline at which the rf voltage 
is at a maximum. This is simple with 
open-wire feedlines and not too difficult 
with twin-lead, but coax poses a difficult 
problem not easily solved. When the rf 
voltage maximum is located, if the fre¬ 
quency is known you can find the voltage 
minimum point a quarter-wavelength in 
eitiier direction from the maximum point. 
The vswr is simply the ratio oi maximum 
voltage to minimum voltage. 

At sufficiently high frequencies, a variant 
of the Lecher wires can now be used to 
adjust the swr to unity. This consists of a 
length of open-wire transmission line with an 
adjustable short, at least a half wavelength 
long, which is connected across the load (or, 
alternately, at some multiple of half a 
wavelength back from the load). By moving 
the short along this line, the swr can be 
changed to anything from unity to infinity. 
The principle is that the impedance of the 
“tuning stub” changes from zero to infinite 
as the shorting stub moves through a quarter 
wavelength distance, and is either capacitive 
or inductive, depending on whether the 
stub’s effective length is greater or less than 
a quarter wavelength. 

When the stub is adjusted to bring swr to 
unity (1.0 to I ), then the impedance oi the 
stub is exactly canceling any reactance in the 
load itself, and the resistive element of the 
stub’s impedance is bringing the load’s resis¬ 
tance to a match as well. The impedance of 
the stub can be calculated from its length, 
and a bit more calculation will reveal the 
impedance of the load. 

This technique is actually that employed 
in most microwave labs; instead of a “tuning 
stub” they call the adjustable element a 
“slotted line,” and they perform the calcula¬ 
tions graphically by means of a “Smith 
chart.” The result is the most accurate 
measurement now possible of rf impedance 
at very high frequencies—but it’s more 

n 

trouble than most of us find convenient. 

Why Use An Oscilloscope? You may 
recall that our list of minimum test equip¬ 
ment did not include an oscilloscope, yet the 
scope is one of the most convenient of all 
test instruments to use and many hams 
working with R'f i Y or sideband feel that 
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the scope is as indispensable as a receiver or 
a transmitter. Let’s examine the instrument 
in detail and find out why it’s so convenient. 

An oscilloscope-any oscilloscope—is built 
around a cathode ray tube. In addition 
to the tube itself, the scope includes power 
supplies. Most scopes also include amplifiers 
to drive both the vertical and horizontal 
deflection plates of the tube, and a hori¬ 
zontal-sweep circuit of some type to provide 
a "time base.” 

The differences between scopes are, for 
the most part, differences in the deflection 
amplifiers and in the horizontal sweep cir¬ 
cuitry. An inexpensive “general-purpose” or 
"service” scope typically has a vertical de¬ 
flection amplifier with frequency response 
from the subsconic up into the low rf region 
(5 Hz to 500 kHz, frequently), a horizontal 
amplifier with more restricted bandwidth, 
and a sweep oscillator which provides a 
sawtooth waveform from 15 to 20 to 
200,000 pulses per second. 

More expensive “service” instruments of¬ 
ten provide a vertical-amplifier frequency 
response from dc up to 4 or 5 MHz, to 
provide the capability of viewing all key 
waveforms in a color-TV chassis. 

“Lab-type” scopes are more elaborate; 
they may provide amplifiers with frequency 
response from dc up to 50 or 100 MHz, with 
much more accurately calibrated “trig- 
gered-sweep” or even “delayed sweep” time- 
base circuits. The “X-Y” scope has identical 
vertical and horizontal amplifier circuits. 
There are almost as many variations as one 
can imagine. 

But while the variations among scopes lie 
mainly in the associated amplifiers and time 
bases, the heart is the cathode ray tube 
itself; it provides the characteristics which 
make the scope useful.. 

Like any other vacuum tube, the cathode 
ray tube tort) contains a heater, a cathode, 
and a grid. But there the similarities end. 
Instead of a plate, the crt contains several 
additional electrodes known as “focus” elec¬ 
trodes, and an “accelerator” electrode. In 
addition, the crt’s used in most scopes 
contain two pairs of “deflection plates.” 
And finally, the “face” of the tube is coated 
on the inside with a “phosphor,” which is a 


substance that glows when struck by rapidly 
moving electrons. 

The heater brings the cathode to a 
temperature which permits electrons to boil 
off its surface, and these electrons are 
attracted toward the focus and accelerator 
electrodes, passing through the grid structure 
en route. 

However, the shapes of all these elec¬ 
trodes are such that the electrons—at least, 
most of them—never reach either the focus 
electrode of the accelerator directly. Instead, 
the same electric forces which attract the 
electrons away from the cathode shape the 
stream of electrons into a tight beam, which 
passes through appropriately shaped 
openings in the focus and accelerator elec¬ 
trodes and goes on to strike the phosphor at 
the tube’s face. 

Once the electrons hit the phosphor, they 
can bounce back in all directions inside the 
tube and thus make their way to the 
accelerator, completing the electric circuit. 
When the electron beam strikes the phos¬ 
phor, though, it creates a glow where it 
hit-and that’s the whole purpose of the crt 
in the first place. 

The intensity of the glow depends on the 
number of electrons which hit the screen 
(phosphor), and this is in turn controlled by 
the grid-cathode bias of the crt just as in a 
conventional vacuum tube. 

The physical size of the beam depends 
upon the balance of the forces which shape 
the beam in the first place, and so is affected 
by many things. The beam intensity, the 
speed at which the electrons are traveling, 
and the relative voltages between focus 
electrode and cathode and between focus 
electrode and accelerator all have some 
effect upon beam size. The major control of 
beam size is the voltage present between 
focus electrode and cathode. If the other 
factors are in the right general area, the 
voltage on the focus electrode can be adjus¬ 
ted to shape the beam into the smallest 
possible physical size—or, by analogy with 
optics, to “focus” the beam to an apparent 
point. 

The speed at which the electrons in the 
beam are traveling is determined by the 
voltage between accelerator and cathode. 
The greater the voltage, the faster the beam. 
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Since the electrons are packing more energy 
when they move faster, this will also affect 
beam intensity. Most crt’s operate with 
voltages of 1 to 25 kV between accelerator 
and cathode; typical values for a 5-inch crt 
would be about 2000 volts. The high voltage 
is required because of the physical distance 
between cathode and accelerator, and also in 
order to establish the proper “electron bal¬ 
listics” to permit focusing action. While the 
voltage is high, the current is very small, 
normally being in the microampere range. 

The combination of heater, cathode, grid, 
focus, and accelerator is known as an 
“electron gun.” The electron gun supplies a 
steady stream of electrons in a nice tight 
beam, but all that does on the screen is 
produce a single intense dot of light. For the 
tube to serve any useful purpose, that dot 
must be moved about on the screen and 
that’s the purpose of the deflection plates. 

The two pairs of deflection plates are 

arranged at right angles to each other, so 

that the beam passes halfway between the 
two plates of each ‘pair on its way 

from electron gun to screen (some crt’s 
use “postdeflection acceleration,” with an 
additional accelerator between deflection 
plates and screen, but this is a complication 
we won’t go into here; the principles are 
similar). 

The electrons in the beam are, of course, 
negative charges, and are subject to the laws 
of electrostatic attraction and repulsion. 
:’hus, if one plate in a pair is made positive 
with respect to the beam, the beam will be 
attracted toward that plate. If the other 
plate goes negative at the same time, the 
beam will be repelled from the negative plate 
and attracted toward the positive one. By 
independently adjusting the voltages on each 
pair of plates, the beam can be moved 
to any desired location on the crt screen. 

In practice, both plates of each pair are 
usually kept at approximately the same 
voltage, which is usually 150 to 300 volts 
more positive than the accelerator. To keep 
things within reasonable limits, many scopes 
have the crt hooked up so that its cathode is 
2000 volts negative with respect to ground, 
its accelerator is at ground level, and the 
deflection plates are 200 to 300 volts 
positive to ground. This permits direct con¬ 


nection from the deflection amplifier plates 
to the deflection plates of the crt for better 
low-frequency response, and all the high- 
current voltages are kept to moderate levels. 
In such a hookup, the deflection plates are 
still around 2200 volts positive with respect 
to the crt cathode, however. The exact ratio 
of voltages between one plate and the other 
of each pair is adjusted as necessary to put 
the electron beam in the center of the screen 
with no signals applied; this is the purpose of 
the “centering” controls on the scope. 

The signals to be displayed on the scope 
are then applied to the deflection plates, and 
thus move the spot around the crt screen in 
a manner determined by the waveform and 
intensity of the signals. If a sine-wave signal 
is applied to the vertical plates while a 
sawtooth signal is applied to the horizontal 
plates, the resulting spot movement will 
trace a conventional “picture” of the sine- 
wave on the screen. 

Like the more conventional dc meter 
movement, the scope changes an electrical 
force into visible movement of something. 
Where the ordinary meter moves a pointer 
which has considerable weight and limited 
speed of response, however, the scope is 
moving an electron beam which has, for all 
practical purposes, no weight or inertia at all 
and so is capable of almost unlimited 
response speed. An ordinary dc meter 
cannot follow the fluctuations of a 20 Hz 
signal rapidly enough to be read con¬ 
veniently; an ordinary scope can easily dis¬ 
play variations in a 50 MHz signal, if its 
deflection amplifiers are bypassed and the 
signal connected directly to the deflection 
plates. 

This rapid response, and the ability to 
draw waveform pictures which correspond 
to the way most of us imagine waveforms, 
are the two features that give the scope its 
chief value. There’s something about 
actually seeing a signal that no amount of 
indirect measurement can provide. 

We’ve already mentioned the use of the 
sawtooth or “time base” horizontal sweep 
for waveform viewing, but the scope is 
equally useful as a direct comparison instru¬ 
ment. If one signal is applied to the vertical 
plates and another signal to the horizontal 
plates, the resulting display on the screen 
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will be an instantaneous comparison of the 
two signals. If one signal is an unknown 
frequency while the other is the known 
standard (or, better yet, an adjustable- 
frequency secondary standard), the screen 
display will provide an indication of the 
relationship between the two frequencies. If 
the display is a stationary pattern, the 
unknown is an exact harmonic of the stan¬ 
dard or vice versa; at any rate, one of the 
frequencies is an exact multiple of the other, 
if the pattern moves, the relationship is not 
exact. 

The signals being compared do not have 
to be completely separate signals. A signal 
can be compared against itself. If the same 
signal is applied to both the horizontal and 
the vertical plates, the screen display will be 
a single line inclined at a 45 degree angle 
from the horizontal. If the vertical plates are 
fed by the signal from the output of an 
amplifier's input, the display will show the 
effect of tlie amplifier on the signal. Since 
the amplified signal is stronger than the 
input signal, the vertical deflection will be 
greater than the horizontal and the display 
will be moved nearly vertical. If the only 
thing the amplifier does to the signal is to 
amplify it, this will be the only difference in 
the displayed signal. If the amplifier also 
introduces distortion, though, the vertical 
plates will get the distortion components of 
the signal and the horizontal plates will 
not—and the display will no longer be a 
straight line! Instead, it will show “squig- 
gles” indicating the presence of distortion. 

If the amplifier changes the phase of the 
signal, the display won’t be a straight line 
either—instead, it will be an ellipse or a circle 
(which depends upon the amount of phase 
shift introduced by the amplifier). 

Since this comparison is essentially that 
of a signal against an amplified version of 
itself, it can be used at any frequency to 
which the deflection plates can respond. In 
practice, this means any frequency below 
the UHF region. 

If linearity of an rf amplifier is being 
checked by this method, though, it’s often 
mote convenient to modulate the rf, then 
use detectors at both the input and output 
test points to convert the modulated rf to 
audio and make the actual comparison on 


the audio components rather than the rf 
itself. When this is done, the scope’s internal 
amplifiers can be used, and the effects of the 
amplifier’s gain canceled out by amplifying 
the input-side signal a corresponding amount 
more than the output-side signal. This often 
makes the distortion easier to see, since it is 
normally very small in comparison to the 
original signal level. 

What are dB? It’s almost impossible to do 
anything in radio any more without running 
into “dB,” the abbreviation for “decibels.” 
it’s also almost impossible to find anyone 
capable of giving a brief yet clear and 
accurate description of what these beasties 
really are. Let’s give it a try, anyway. 

The word “decibel,” itself, is the standard 
metric-system indication for a unit of mea¬ 
surement which is one-tenth of a “bel.” This 
doesn’t help much, because even fewer 
persons are familiar with “bels.” 

The “be!” is the unit of power ratio, and 
simply indicates a IQ-to-1 power ratio. A 
100-watt amplifier is one “bei” more power¬ 
ful than is a 10-watl unit, and similarly the 
10-watt unit is one “be!” more powerful 
than a 1 -waiter. 

This makes it appear that a 100-watt rig 
would be only two “bels” more powerful 
than a 1-watt outfit -and that’s exactly 
right. Each “bel” indicates an additional 
10-time increase in power, so that two 
“bels” means 10 times 10 or 100 times us 
much power. 

It only takes six “bels” to make a 
million-time power increase. Sailors who are 
used to the expression “eight bells and all’s 
well” would be floored if they were talking 
about “bels” instead of “bells,” because 
that’s a power ratio of 100 million to 1. 

Obviously, the “bel” is far too large a 
unit for comfortable use. That’s why “deci¬ 
bels,” which are only one-tenth as large, are 
the unit in common usage. 

It might appear that, since a decibel is 
1/10 of a bel and a bel is a 10-to-l ratio, a 
decibel would be 1/10 of 10-to-I or simply a 
1 -to-1 ratio. However, that’s not the case, 
and the reason Is far from obvious. It comes 
about because of the way in which the ratio 
is converted into a number to make the 
“bel” unit in the first place. To get one 
“bel” from a ratio of 10, or two “bels” from 
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a ratio of 1 00, what we really did was simply 
count the zeros in the ratio. The number 
“iO" has one zero, so that’s one bel. 
Similarly, 100 has two zeros, so it’s two bels. 
A million is writ en as “1” followed by six 
zeros, and so it's six bels. And so forth. 

This business of counting the zeros is the 
first step of the mathematical process called 
“taking the logarithm” of a number. If the 
number happens to be an even multiple of 
10, it’s aiso the last step of the process as 
well-but if it's not, there’s much more to it. 
The “be!” is thus defined as the log of the 
power ratio. 

When we stepped down from the massive 
“bel” to the more conveniently sized “deci¬ 
bel” we applied our factor of 1/10 to the 
unit itself, not to either the ratio of the log 
of the ratio. The bel is still what it always 
was; it just takes 10 times as many decibels 
to make a bel. Since the bel is the log of the 
power ratio, this means that 10 dB “ log 
(P1/P2). One dB, then, would be 1/10 of log 
(P1/P2); we usually write this equation a 
little differently. We turn the ratio upside 
down so that the log gets multiplied by 10 
rather than divided, and come out with the 
formula you’ll find in all the textbooks: 
dB=10 log (P2/P1). 

We’ve made this brief excursion into 
“logs” and equations just to show where the 
formula came from. In actual practice, you 
don’t need slide rule or log tables to work 
with dB to as much accuracy as is ever 
needed in any radio work. 

All you need is the knowledge that an 
additional 1 0 dB is a 10-time power increase, 
100 dB is 100 times, etc., plus a knowledge 
of the ratios indicated by each dB value 
from 0 through 9. Even of these 9 ratios, 
you’ll normally use only a couple. 

I he ratio for zero dB is 1 to 1. If an 
amplifier is rated for 0 dB gain, its gain is 
exactly one. lo see this most easily, convert 
the dB back to bels for a moment. Ten times 
zero is still zero, so 0 dB equals 0 bels. The 
number of bels, we recall, is equal to the 
number of zeros following the “I” in the 
power ratio. One followed by no zeros 
remains one, so the ratio is 1 to 1. 

The most important dB-to-ratio number 
to remember is that for 3 dB. This is a 
1 .995-to-l power ratio, which is so close to 


being 2-to-l that nobody ever pays any 
attention lo the difference. Remember it as 
3 dB equals twice the power. 

Back at the beginning of this question, we 
saw that adding dB (or bels) is the same as 
multiplying the power ratio. It follows, then, 

that 6 dB should be just barely less than a 
4-to-I ratio. The actual ratio is 3.931 to !, 
but 4 to 1 is close enough for any practical 
work again. 

A single dB is a ratio of 1.259 to 1; the 
easiest way to remember this is as 5-to-4 
ratio, or 1.25 to 1. You don’t really need to 
remember it, except that it gives you the 
ability to figure out the ratio for any other 
number of dB. 

For instance, working from the 5/4 ratio 
for 1 dB, vve would get ratios of 25/16 for 2 
dB and 125/64 for 3 dB. 

Let's see what happens when we use both 
the 3 dB and 1 dB values this way to 
calculate the ratio for 10 dB (which we 
already know is really 10 to 1); To tally up 
10 dB from our 3 and 1 dB figures, we get 
2x2x2x(5/4). this comes out to 40/4, or 
exactly 10 to 1. The small errors in both the 
2-lo-l figure and 5-to-4 figure have canceled 
each other out. 

If we did it with nothing but the 1 dB 
figure, we would multiply 5/4 by itself 10 
times. This comes out to be 
9765625/1048576, or a ratio of 9.3+ to 1. 
In tiiis case, our error has accumulated a bit. 
The moral is clear; when you figure out the 
other values, use both the 3 dB and 1 dB 
values to keep the error to a minimum. 

Now let’s use these facts we have memo¬ 
rized to find out the power ratio indicated 
by 37 dB. First, we dissect the number “37” 
into its components, 30+3+3+1. The “30" 
gives us a ratio of 1000/1. Each “3” gives us 
a ratio of 2/1, and the “1” gives us a ratio of 
5/4. The total “37" must, then, mean a ratio 
of 1000/1 times 2/1 times 2/1 times 5/4, or 
4000/1 times 5/4, which works out to be 
20,000/4 or 5000/1. An amplifier rated for 
37 dB gain would, then, produce a power 
ratio from output to input of 5000 to 1, A 
hundredth of a watt at the input would 
produce 50 watts at the output. 

You may have noticed that we’ve only 
looked at positive dB figures. Often, ratings 


116 


73 MAGAZINE 






are expressed in negative dB. While it’s just 

as easy (or difficult, as the case may be) to 
work the math for negative as for positive 
logs, the simple way out is to always think in 
terms of dB without sign, and then read the 
sign as meaning ‘■‘gain" or “loss." Positive dB 
indicate gain and negative dB indicate ioss. 
An attenuator rated for —37 dB from input 
to output still involves a 5000/1 power ratio, 
but now it’s in the other direction and the 
output power is only 1 /5000 as great as that 
at the input. 

“Great,” we can hear you mumbling, 
“but what about dB of voltage or current? 
All you’ve mentioned yet have been power 
dB. and most of the time we use the other 
kind!” 

Relax. There is no other kind. Decibels, 
any decibels, always indicate power ratio. 
Granted, the textbooks show you a different 
formula if you’re dealing with voltage or 
current measurements—but that’s just to 
keep you from having to convert the voltage 
or current into power by using Ohm’s law 
before making the dB conversion. 

And since that “other” formula -the one 
that says dB=20 log (E2/E1)— is a combina¬ 
tion of the dB formula, the power equation 
P=E x I, and Ohm's law all wrapped up in 
one package, it can get you into big trouble 
with the kinds of questions the FCC puts on 
its exams. 

If, on the other hand, you fix firmly in 
mind that dB are measures of power ratio 

and nothing else, you can't go wrong. If the 
problems fails to mention power and gives 
you either current or voltage instead, just 
convert the current or voltage to a power by 
plugging it into the power equation. Then 
use the decibel relationships we've already 
examined. 

Many times, both on exams and in 
practical work, you may find that only a 
voltage or a current is given; there’s only half 
the information you need to figure out the 
power. What then? 

If the two voltages being compared are 
both being measured across the same (or 
equal values of) resistance, you can get the 
power by squaring the voltage and dividing 
by resistance. This is just a combination of 


the power equation and Ohm’s law; Ohm’s 
law tells you the current given the voltage 
and resistance, while the power equation 
tells you the power when current and 
voltage are known. 

As a matter of fact, this can be done even 
when the resistance values differ! And when 
the resistance values are equal or the same, 
you don’t even have to know what the 
resistance is, because when you take the 
ratio of the two power figures, the resistance 
will cancel itself right out of the calculation. 

That means that all you have to do is use 
the square of the voltage in place of the 
power figure, and everything we’ve said 
about dB will still hold true. But this will 
work only if both voltages are measured 
across the same resistance value; if the input 
voltage is measured across one value of 
resistance and output voltage is measured 
across some other resistance value, then all 
bets are off. For example, you might mea¬ 
sure 1V at the input of an amplifier across a 
1-megohm resistor, and find IV at the 
output across a 10-ohm load. If you simply 
work with the voltage ratios, you have 1 /2 
or 0 dB ratio. But IV across one megohm is 
just a microwatt i 1/10000000 watt), while 
IV across 10 ohms is 1/10 watt, so the 
amplifier itself must have a power gain of 
100,000-which is 50 dB! 

In the one very special case of identical 
resistances, however, the ratio of the squares 
of the voltages can be used in place of the 
power ratio; now as it happens, one of the 
nice properties about log-type numbers is 
that the log of the square of any number is 
just two times the log of the number itself. 
Similarly, the ratio of the squares of two 
numbers is exactly the same as the square of 
the ratio of the two numbers—you can take 
the ratio either before or after squaring, so 
long as the end result gets both the input 
and output voltages squared. That means all 
we have to do to the “power” or universal 
version of the dB formula is plug in “E” 
instead of “P,” and multiply by two—which 
is where the “other” formula applies only to 
a single special case, while the '‘power” 
version applies to everything, 
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Why has this mode made 
such a sweeping impact 
on amateur radio? 


The past few years have shown a marked 
increase in the number of amateurs oper¬ 
ating on the 50 MHz, 144 MHz. and higher 
frequency bands. Many of these amateurs 
are using surplus or obsolete commercial FM 
equipment. This rise in FM activity is due to 
several factors, including the availability of 
equipment and the need for reliable single¬ 
frequency communications. The availability 
of equipment is due to two prime factors: 
The “splitting'' of commercial FM channels 
has rendered many older units unsuitable for 
commercial use. Also, recent trends in 
miniaturization have made many units 
obsolete in terms ol size, reliability, and 
battery-power consumption. 

The need for a reliable single-channel 
system stems from several factors: The 

73 MAGAZINE 











If you’ve gotta watt for an IC-zF 

•..It’s worth It! 

I n the meantime, here’s an actual-size cut out for your dashboard 



All solid state deluxe 2 meter FM transceiver: 20 watts in; 6 
channels; APC; super hot receiver with FET, IC and ceramic 
filters; beautifully designed and engineered inside and out. 

See it at your dealers. 

Varitronics Incorporated 

3835 North 32nd Street • Suite 6 • Phoenix, Arizona 85018 











































average American is much more “mobile” 
than ever before. In previous years of 
amateur radio operation, people in certain 



the average American is much more mobile than 
ever before. 


areas monitored specific frequencies. Since 
almost everyone was using AM, close 
receiving and transmitting tolerances were 
not required. Today, with the accuracy 
needed for monitoring and transmitting on 
specified SSB frequencies, it is becoming less 
and less popular to do so. Of course, there 
are a few frequencies that are monitored in 
certain areas, but these are relatively rare. 
Also, the congestion on the lower frequen¬ 
cies is increasing, thus requiring more and 

more power in both mobile and fixed-station 
equipment. 

The trend is thus towards a universal 
fixed-frequency type of operation in cases 
where reliability and performance are 
required. This has been met by usins certain 
specified frequencies and fixed-frequency 
FM equipment. The most popular of the 
universally accepted VHF frequencies are 
52.525 and 146.94 MHz. 

Operating on VHF FM 

Operation ot VIM I'M is very much like 
operation on the lower frequencies, and yet 
it is very different. It is like AM, SSB, and 
even ( \V in that there is much ragehewing. 
many technical discussions, and even emer¬ 
gency and traffic nets. You can call your 
buddy, check out equipment, and handle 
traffic and emergency situations, it is quite 


unlike SSB, AM, and CW in that there is no 
need to retune the transmitter and receiver 
every time you operate: there is usually no 
background noise whenever the frequency is 
not in use (almost every piece of commercial 
FM gear has a noise-stopping squelchi: high 
power is not needed for general use; and the 
frequency is almost constantly monitored. 

Although the sudden popularity of FM 
and the increasing availability of specially 
designed gear threaten to change the picture, 
the equipment used by the average FM’er 
has typically been obsolete commercial 
equipment previously used by police, fire, 
taxi, utility, and other groups. This equip¬ 
ment has a power output of from a few 
milliwatts to nearly 100 watts, and a fre¬ 
quency selection of from one to four 
crystal-controlled channels. The design of 
the equipment is excellent. The receivers 
often have sensitivity figures of 0.5 ,uV(for 
20 dB of noise quieting) or better. Operation 
of the equipment is quite simple, for it was 
originally designed to be used by nontech¬ 
nical people in business or emergency situa¬ 
tions. The controls usually consist of an 

on-off-volume control, a squelch control, 
and a push-to-taik microphone. 

Many amateurs operate using “wideband” 

°i —15 kHz deviation. Some amateurs in 
certain areas are gradually shifting to 
“narrowband” or ±5 kHz deviation. This 
poses no real difficult problems, for narrow- 
band signals can be received on wideband 
equipment (with an apparent loss of audio 
volumeand subsequent decrease in signal-to- 
noise ratio). Wideband signals can rarely be 
received on narrowband equipment without 
adjustment of the transmitting or receiving 
equipment, however. 

Almost every metropolitan area now has 
at least one repeater system which will pick 
up and rebroadcast signals. In most cases, 
the input of these repeaters is 146.34 MHz 
and the output is 146,94 MHz. But in areas 
of extreme spectrum congestion, other 
frequency pairs are used. 

The range of units (without using a 
repeater) varies with terrain and power 
output, as well as the type of antenna used. 

It has been my experience that the average 
unit now in use by the amateur FM’er i 10W 
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output with a quarter-wavelength whip) has 
about a 15-mile range of communication. 

FM equipment is generally reliable, and 
when it does become necessary to either 
repair or service, it is relatively easy to wotk 
on. Many units use common tube types in 
both the receiving and transmitting portions, 
thus eliminating a parts scarcity problem. 
Most units are divided into three distinctive 
portions: transmitter, receiver, and power 
supply, with interconnecting cables. These 
“strips” are often inlerchangable between 
units, from base station to mobile and front 
mobile to base station. Trunk mount units 
are usually “wife approved,” for the control 



head and speaker take up very little room in 
the car. However, there is very little differ¬ 
ence in performance of trunk mount and 
dash mount units ot the same type. 

Acquisition of Equipment 

The old Bugs Bunny cartoons used to 
start with Elmer Fluid reading a recipe for 
rabbit stew. He would quote the first 
instruction as “First, catch a wabbit, \\l 11. 
the first instruction in the recipe for good, 
amateur FM'ing is to lirst catch the unit. 

Local sources of equipment vary. The 
best place to start is another amateur who is 
already active on VHF FM. Many FM vis 
keep spare units around for trading and 
helping out newcomers. If you don’t know 
any active FM’er in your neighborhood, then 
you will have to start looking elsewhere. In 
some localities live police and liie toik.es.irt 
possible sources. However, many depart¬ 
ments either trade in older equipment on 
newer models, or they sell the units to the 


members of the department tor monitor 
receivers and for auxiliary squad work. 

Another possible source is taxi com¬ 
panies. The two-way radio is the life-blood 
of the taxi driver, so most cars are usually 
equipped. Herein problems also link. Many 
taxi companies trade in older units or sell 
them to the individual drivers. The units sold 
to the drivers often get resold to other 





Many taxi companies trade in older units oi set/ 
them to individual drivers; but the units often get 
passed along more than once, and they come out 
the worst for wear in the shuffle. 

drivers and so on until the unit is either so 
old or so beat up that it is good only for a 
boat anchor. 

I he modern railroader is quite dependent 
upon communications, so FM gear is tound 
around rail yards. Railroading is hard 
business, and the equipment often sees 
rough service. However, many amateurs have 
been able to obtain obsolete equipment 
from railroads. If there is a repair center in 
your area, check with live purchasing agent 
there. If not, talk with someone who works 
lor the railroad and lind out who lakes cate 
of the radios in your locality. 

Sometimes two-way radio repair shops 
are subcontractors to the major manufac¬ 
turers and some even buy and sell two-way 
equipment. However, many of these shops 
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have a market for monitor receivers, system 
spares, and the like, and do not like to 
dispose of any extra pieces of equipment at 
low prices. There is always a chance, though. 

and even if the personnel do not have any 
units to dispose of, they often have informa¬ 
tion as to where such units can he obtained. 

Utility companies usually buy equipment 
from the two-way manufacturers on an 
outright basis and seldom trade in older 
equipment. Often entire fleets of equipment 
are retired at the same time. Some com¬ 
panies will sell one or two units at a time 
while others will only sell in lots of 5. 10, 15 
or more units. In these cases it is necessary 
for a group or club to purchase the units in 
order to meet the minimum purchase 
requirements. Of course, some utility 
companies have been known to give the 
units to a club for distribution to the 
membership — but such cases are the 
exception. 

It is possible to purchase either portions 
of units or complete systems from com¬ 
panies who specialize in the surplus FM 



market. These may be found by looking 
through the pages of this issue of 73. 
However, the prices are usually higher than 
would be paid if obtained locally. One 
advantage of dealing with a surplus house is 
that you have some recourse if you're not 
happy with your purchase within a reason¬ 
able period. Several of the surplus FM 


suppliers offer money-back equipment 
guarantees. Also, these companies often have 
a supply of schematics and other informa¬ 
tion on the equipment. 

If you have a selection, always pick a 
mobile with a transistorized power supply 
over a vibrator (and a vibrator over a 
dynamo tor, if in the same power output 
class). Always remember that power output 
is the measure of FM gear, not power input 
as in other equipment. If the unit is intended 
for fixed-station use, pick out the highest 
powered unit in best condition, if a choice is 
available between several units pick the 
newest type. 

General Conversion Techniques 

The first step in conversion is to deter¬ 
mine the frequency range of your unit. If 
the source is known, it is a simple matter to 
check the operating frequency. If the source 
is not known, a look at the final tank will 
usually give a clue. Of course, the major 
manufacturers have a definite system of 
marking the frequency ranges of tlie equip¬ 
ment. 

The tirst step in the actual conversion is 
to acquire a set of crystals on the proper 
frequency. 1 his is best accomplished by 
ordering commercial grade crystals from a 
crystal company that typically supplies 
crystals to the two-way industry. I highly 
recommend International Crystal for several 
reasons: They can supply crystals of the 
correct cut and frequency for multiplication 
when given the manufacturer of the equip¬ 
ment and the manufacturer's crystal type; 
International guarantees crystals for correct 
operation; and they give excellent service in 
terms of turnaround time and warranty 
replacement. Regardless of the source of the 
crystals, it is important that they are of the 
correct cut. If the crystal was not designed 
for the oscillator circuit used in (he equip¬ 
ment. it may not “pull” onto the correct 
frequency if it oscillates at all. 

The next step is getting the heater strings 
on the correct voltage. If the unit is to be 
used as a base stalion with an external ae 
supply this step is unnecessary, for the 
correct heater voltage can be supplied from 
the ac supply. 

Many 6V units have the heater strings 
divided into lwo 6V sections with approxi- 


122 


73 MAGAZINE 




















mately the same current requirements for 
each section. If this is the case, conversion to 
12V involves merely lifting the ground side 
(if any ) on one half of the heater strings and 
forming a series -parallel arrangement. It is 
necessary, however, to retain a balance in 
current requirements. That is, do not pul a 
section requiring 5A of heater current in 
series with a section requiring 6.5A. etc. A 
small difference can be tolerated, but the 
better the match, the better the perfor¬ 
mance. In units where the “strings” do not 
exist, it is necessary io calculate the heater 
current requirements and then develop the 
necessary series parallel arrangement. 

The power supply is the next area of 

* 

conversion. Fortunately, most transistorized 
power supplies are found in either I2V only 
or 6/1 2 V combination units. Thus, 1 will not 
attempt to cover them here. Dynamotor 
units may or may not prove to be difficult 
to convert from 6 to 12 V operation. The 
cheapest method is to replace the dyna¬ 
motor with a 12V surplus unit. The DM-3 5 
works very well in higher powered units 
(50—60W), and oilier units may be used for 
lower powered equipment. 

The receiver power supply is almost 
always a vibrator supply, even in dynamotor 
units. The simplest modification for this 
supply is to pick up 6V across one of the 
filament strings. A 2\V dropping resistor of 
20—47£2 will have to lie put in series with 
the vibrator coil if the vibrator itself is 
driven directly from 12V. 

Vibrator units are generally of two types: 
Lower powered units (<I5W) use a single 
transformer to provide voltage for both 
receiver and transmitter B+ lines. Higher 
powered units use two transformers, one for 

low B+ ami one for high B+. In the case of 
the single transformer unit, the power 
supply may be connected across the lower 
leg of i lie heater string. In this case, allow 
for the current required by the power supply 
when setting up the heater strings or place a 
resistor of the correct size across the other 
heater string. In the case of two trans¬ 
formers. each one may be placed across 
separate heater strings. Make sure that the 
circuitry formerly grounded goes to the 6V 
point in the section which is connected 


_HHI ° EVI «s 

Your only source tor new semiconductor devicesand 
components at lower than surplus prices. 

Semiconductor Devices 

Fairchild u L 914 or 900 13 pin epoxy TO 5) ........ .60 ea. 

Fairchild ^ L 923 (8 pin epoxy TQ-5) ..,90 

Texas instr $N 727G9IM op amp iDual Inline) S2.Q0 6 $10.00 

Hewlett-Packard 2800 Hot Garner Diodes , . .90 ea. 12/S 10-00 

Motorola 2N5401 PNP 1&Qv, 600 ma r . .___.90 ea. 

Motorola 2N5655 NPN 25th, 500 ma 90 ea, 

HAL Designer Cabinets, 3 sizes.... $2.85 to $6.25 

Resistors, 2.2 O to 2,2 M n (1/2 w, 10%) __06 ea. 

Mixed quantity price: ..10/ 40* 100/S3.50 

Mercury wetted reed relays (unused} 

6,12 or 24 v OC coils,.... SPOT $3,00, DPDT $3.50 

Electronic Keyers ., $16.00 10 $46.50 

Add postage, excess refunded HAL DEVICES 

Send for complete listing Box 365 L. Ur ban a, Illinois 61801 




WOW AVAILABLE! A TRANSISTOR¬ 
IZED FM l-F STRIP FOR YOUR HOME 
BREW PROJECTS FEATURING: 

• 4 Stages for Superb Limiting Action 

• 455 kHz Center Frequency 

• ±5 kHz Deviation Acceptance 

• 3 dB Limiting at Less Than 100 Microvolts 

• +12 VDC @10 mA Power Requirements 

• Small Size: 4” x1"x %" 

• All Top Quality Components 

• Factory Tuned and Assembled 

ORDER AS MODEL 703 @$18.95 PPD FROM: 

HI-SPEC, PO Box 387, Jupiter, Florida 33458 





ver 135,000 QTHs 
in the DX edition 


See your favorite dealer or 
order direct (add 2 5C for 
mailing m U S., Possessions 
These valuable EXTRA features S Canada. Elsewhere add 
intruded in both editions! 500- 


GET YOUR NEW 
ISSUE NOW! 

ver 283,000 QTHs 
in the U.S. edition 

$7.95 


$5.95 


* GSL Managers Around the 
World! 

■ Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs 1 License 
Class! 

* World Prefix Map? 

• International Radio 
Amateur Prefixes 


■ Radio Amateurs' Prefixes 
by Countries! 

* a.r r.L. Phonetic Alphabet! 

* Where To Buy! 

* Great Circle Bearings! 

* International Postal 
Information! 

* Plus much more! 


WRITS FOR 
FRtt 

BROCHURE! 


RADIO AMATEUR 


C 3 

Dept 


lib 


L 


INC 


Dept, 8, 925 Sherwood Drive 
Lake Bluff, III. £0044 
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across the “high” heater string (the string 
which is not grounded). 

The rectifiers used in older FM equip¬ 
ment are usually of the selenium type. If 
higher voltage is required, or if any one of 
the rectifiers is defective, replace the entire 
rectifier with the silicon type. This usually 
results in higher transmitter output and 
lower power supply heating. 

Low-hand conversions. Units which were 
originally designed for the 25 — 30 MHz range 
will, of course, work on 10 meters without 
any modifications. The only thing which 
needs to be done is to put in the necessary 
crystals and keep the deviation below I he 
maximum allowed by the FCC. Units 
designed for the 30-40 MHz range will also 
usually work on 10 meters without modifi¬ 
cation. If the receiver will not tune down to 
29 MHz. it is usually necessary to place small 
capacitors ta few picofarads will usually dot 
across the coils in the rf section, i he 
transmitter final grid and tank coils may be 
slightly squeezed together to lower the 
frequency. 



The transmitter final grid and tank coi/s may be 
slightly squeezed together to lower the frequency. 

Use of the 30-40 MHz units on 6 meters 
sometimes requires a substantial amount of 
modification. Fortunately, only the rf and 
first mixer sections need modification in the 
receiver. These coils must be reduced by 
either removing turns or decreasing the 
capacity across 1 he coils. A grid dtp oscilla¬ 


tor is a must. The entire transmitter section 
must i^e modified. Each coil must be 
reduced in size until it will tune to the 
correct frequency. 

The 40 50 MHz units can be used on 
52.525 MHz without modification. All that 
is required is the proper crystals. If, for some 
reason, the unit will not tune up to 5 2 MHz, 
it may be necessary to reduce the capacity 
across the receiver rf coils and slightly spread 
the turns of the final tank coil to bring them 
within tl»e tuning range. 

High-hand conversions. Units in the 
144-170 MHz range will usually tune up on 
146.94 MHz without: modification. Units 
that require modification can usually be 
brought within range in the following 
manner: The receiver rf coils may be padded 
within range by putting small Mylar capaci¬ 
tors of 2—5 pF across each section. The 
receiver oscillator coil may require as much 
as 20 pF across it. (Try for proper operation 
without this capacitor before adding it.) 



The only transmitter stages usually 
requiring modification are the driver and 
final sections. The driver may be brought 
within range by either squeezing together 
the turns of the coil (if a coil is used) or by 
the addition of approximately 5 pF across 
the tuning capacitor (if parallel lines are 
used). In the cases where there is not enough 
capacity in the final tank circuit or where 
adjustable plates do not exist' it is necessary 
to add capacitance here also. The simplest 
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manner is to make a capacitor from about 3 
in. of RG-58/U coax. This coax is attached 
with the shield side to one line and the 
center to the other. The coax may be 
trimmed about Vk in. at a time until the final 
tank is resonant with the tuning slider about 
% in. from the end. 

General tuning instructions . For the most 
part, the FM unit is tuned in each stage for 
maximum output. Most equipment has 
either a central metering point or a test jack 
for each stage. In all cases a VOM may be 
used as a visual indication. Normally a 0-3V 
scale is sufficient. The Motorola units may 
be measured with either a VOM or a 50 fxA 
meter. Generally, the only exception to the 
“maximum output” rule is the discriminator 
frequency, which is adjusted for a zero 
reading. 

The receiver should be tuned starting 
with the meter at the second limiter test 
point. As the tuning progresses, it will 
become necessary to first reduce the signal 
input to the receiver and then to switch to 
the first limiter test point. As the second 
limiter approaches saturation, the reading 
will begin to decrease, thus giving a false 
reading. That is why it is necessary to reduce 
the signal input. The same thing holds true 
for the first limiter, but it does not go into 
saturation as easy as the second limiter and 
is therefore a better indication at higher 
signal levels. 

When starting from scratch it is usually 
necessary to begin receiver tuning with the 
low i-f stage. In almost every Motorola FM 
unit this stage is at 455 kHz. The low i-f 
coils are adjusted for maximum reading at 
the second limiter test point (make sure to 
keep the signal level low enough to prevent 
saturation). At this time also adjust the 
discriminator secondary for zero reading at 
the discriminator test point. 

The next stage to be tuned is the high i-f 
stage. This stage may be first tuned by 
injecting a signal at the i-f and adjusting for 
maximum reading at the second limiter test 
point. These adjustments may be “touched 
up” when the carrier frequency is being 
received. 

The rf stages can usually be adjusted by 
inserting a signal at the antenna jack at a 



ESTES ENGINEERING CO. I_ 

543 W. 184th St., Gardena, Calif. 90241 


» JENNINGS VACUUM VARIABLE CAPACITOR. UCS500 
25-500 pF @10kV, Includes panel mounting bracket. (5 fbs). 
$34.95 

* NAMMARLUNO AIR VARIABLE CAPACITOR. TCD-24CKI 
Dual section. 31-250 pF per section @4250 volts. (10 lbs) 
£9.95 

* STANCOR CHOKE,C-1001 10,6 henries @110 mA. 3000 voll 
insulation. 13 lbs). $1.00, 

* AMPHENOL COAX CONNECTORS. PL-259, $ .35, All items 
BRAND NEW factory packaged. Minimum order $5,00. Please 

rnelude postage KAPTAINS KOMPQNENTS 
2225 Aifcuon Si. Denver, Colorado 80202 303-355-3600 



GET MONEY 


k 




Guaranteed top money for any piece of surplus 
equipment Payment in 24 hours. We also pay ship 
ping insurance Call collect or send list for quick 
quote. SPACE ELECTRONCS CORP* 11 Summit Ave 
East Paterson, New Jersey. (201) 791 '5050 




THE BEST DEAL 

DRAKE GALAXY MOSLEY 
HY-GAIN AMECO 

Write or stop in for our price when you buy 
new equipment. 

We also give top trade-in allowance for your 
LAB-TYPE or SURPLUS TEST EQUIPMENT 
or PHOTO EQUIPMENT on NEW HAM GEAR. 

JEFFTRONICS 

4252 Pearl Rd. Dept* N-4, Cleveland, Ohio 44109 


RF MULTIMETER, RFM-1 

Simplifies construction and testing of solid state 
circuits* antennas and transmission systems, 

-MEASURES— 

1 mv to 100V DC ±3% 

1 mu to 1 v RF to 500 Mhz +5% 

VSWR 1.35 and 3.0 fs to 2 Gh 2 
0 to 60 Decibels 

Many more features — Write for detailed brochure 

RADIATION DEVICES CO, 

Box 8450, Baltimore, Maryland 21234 
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fairly high level and adjusting the coils for 
maximum reading a I either the second 
limiter Oi first limiter test point (taking care 
not to saturate the stage being measured). In 
cases where a signal cannot be forced 
through from the antenna jack, it is neces¬ 
sary to use an injection probe of some type 
and start at the final rf stage and work 
towards the antenna. 

I’he carrier frequency may be adjusted by 
metering the discriminator test point and 
adjusting the crystal warp capacitor or coil 
until a zero reading is obtained. 

The first step in tuning the transmitter is 
to put the high-low switch located near the 
final amplifier section in the low position. 
Or, if the unit does not have such a switch, 
disconnect the plate connections to the final 
amplifier tube. This is to protect the final 
from damage from prolonged periods of 
tuneup. 

Actual tuning begins with the oscillator 
section and works toward the final. Each 
stage is tuned for maximum output. A 
metering point is usually provided at each 
stage. If the unit has been modified, 
especially if modified from 30-40 MHz to 6 
meters, it will be necessary to check the 
output frequency from each multiplier stage. 
After every stage (except the final and 
driver) has been tuned, replace the final tube 
if it was removed. Tune the driver, final grid, 
and final plate circuits for maximum output. 
Next, go back through the unit and touch up 
the various stages. 

Antennas 

The vast majority of FM operation is with 
vertically polarized antennas. These range 
from the simple quarter-wave whip to corner 
reflectors and yagis. The most popular 
mobile antenna for both 10 and 6 meter FM 
activity is the stainless steel whip with spring 
base. Next in popularity are the shortened 
antennas made by Antenna Specialists 
Company and others. The latter type may be 
mounted in the center of the roof or on the 
rear deck for better isotropic radiation. 

Three types of antennas enjoy popularity 
with FM amateurs operating on 2 meters. 
They are the quarter-wave whip, the coaxial 
antenna, and the 5 /8-wave, 3 dB gain 
antenna manufactured by Antenna Special¬ 


ists and others. The quarter-wave whip can 
usually be purchased for under $5. The 
coaxial antenna can be purchased for around 
$20. 1 he 3 dB gain antennas cost about $25, 
but they will effectively double the output 
power. 

Base station antennas are also vertically 
polarized, and come in various sizes and 
shapes. The antenna generally in use on 10 
and 6 meters is the groundplane, with the 
coaxial col linear antenna running a distant 
second. Both these antennas may be either 
purchased or constructed by the amateur. 

In general, the following can be stated 
about VHF FM antennas: In mobile installa¬ 
tions the best place for the antenna is the 
center of the roof. The next place is the rear 



In mobile installations the best place for the 
antenna is the center of the roof. 

deck or trunk lid: next comes the fender, 
and finally a bumper mount. In base 
stations, the rule is the higher the better 
while keeping line losses down. Remember 
that even the best coax has a great deal of 
loss at 2 meters and higher. If possible, use a 
very good grade of foam coax. Of course 
there are lines available with extremely low 
losses, but these are quite expensive and 
extremely hard to work with. 

Glossary 

Whenever an amateur first starts out he 
must learn the jargon used on the bands. The 
same is true when starting out on VHF FM. 
As an aid, twenty of the more common 
terms and their usual meanings are listed 
below. 
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Channel Guard: A registered trademark 
of General Electric for a system of contin¬ 
uous tone squelch. 

Coffin units: KM units manufactured in 
the late 1940s and early 1950s such as the 
Motorola 30D which consisted of separate 
receiver and transmitter units housed in 
cabinets with rounded tops which resembled 
coffins. 

Control heads: I he small box-like unit 
containing the off-on-volume control, 
squelch control, and microphone con¬ 
nections of a trunk-mounted mobile unit. 
The control head connects to the unit via a 
multiconductor cable. 

Continuous tone squelch (CTSJ: A sys¬ 
tem wherein a low, subaudible tone is 
transmitted continuously with the voice 
transmission. This tone activates a reed in 
the receiver which, in turn, allows the 
squelch to operate. If the tone is not 
present, the receiver remains muted. 1'his 
system allows only the desired stations 
(those with the correct tone frequency) to 
be received. Provision is normally made to 
use either conventional squelch or an 
unsquelched monitor position. 

Deviation: The amount the modulated 
carrier varies from the center frequency. 
During half of the modulating cycle the 
deviation is positive and during the other 
half the deviation is negative. Commercial 
standards now call for ±5 k! Iz t narrowband). 
Most amateur operation is ±15 kHz (wide¬ 
band). 

Discriminators: I he discriminator serves 
to convert the FM signal to AM and then 
demodulate the AM signal into audio. It is 
analogous to the diode detector in AM gear 
and the product detector in SSB gear. 

High hand: The slang term applied to the 
commercial band from 148 to 172 MHz. 

I DC (Instantaneous Deviation Control): 
Motorola tradename for the potentiometer 
which acts as an “audio gain" which in turn 
controls the level of peak deviation. 


Why does GBC sell more replace 
ment vidicons than all other sup¬ 
pliers combined? 


Because GBC offers top 
quality, fully guaranteed, 
factory sealed vidicons for 
less than half the price you’d 
have to pay anywhere else! 




HITACHI 7038H . 29.50 

HITACHI 7735A 

High sensitivity . 34.50 

HITACHI 7262 

(Replacement for Sony 

& Panasonic)... . 34.50 

HITACHI 8507 

(Separate mesh) . 74.50 

All vidicons sold in lots of five. 
Add 10% for lesser quantities. 



Closed Circuit TV Corp. 

74 Fifth Avenue, N.Y..N.Y. 10011 / (212) 989-4433 


HAMS! DON'T BUY USED TUBES 
COMPARE OUR PRICES 
FOR NEW TUBES 
RCA-GE-EIMAC-AMPEREX-ETC. 

8 1 1 A—5.75, 4-125A—27.50, 4-65A-12.00, 

5R4GY-1.75. 807-1.75, WE 350(8071-1.25, 
4-400A-38.50, 813-20.95, 4X150A-19.95, 
4-250A — 36,50, 4PR60B-55.00, 

4CX250B—21.00, 8236-13.25, 2E26-2.95, 

1625(807-12V FIL1-1.50, 417A-2.25, 404A 
-2.25, 6146-2.95, 6360-3.50, 2X2-.50, 

OD3-OC3—.95, 5879-1.75, 5881-3.25, WE- 
CV677 lOOOwatt tetrode—5.95, Eimac- 
Machlett VT-158 1200-3000 watt bottle-read 
March, 1969 issue 73—How Great This ls-9.95, 
12V-20 amp. diode power supply Mess xformer) 
— 5.95, RCA 6-12 vdc converter, del. 20 amp- 
19.95, (aprvd. by Volkswagen), CD 3. ’4 
mfd-2375V. Oil capacitors-.49, CD 1 mfd. 
5000V-2.95 (Ideal for lazar), 58P1-5HP1-5JP1 
scope tubes—4.95 ea., 100 asst. A-B resistors 
’/«-%• 1-2W-2.50, 12V relays—.79. Add post. & 
ms. Send for our list of over 3000 types of 
American, British & European imported tubes. 
Largest stock of xmitting tubes in the world. 
Send for large parts catalog (prices lowest in 
USAk 

UNITED RADIO COMPANY 

56-A Ferry Street. Newark, New Jersey 07105 
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Foreign Subscription Agents 

AUSTRALIA 

The Wireless Institute of Australia 

478 Victoria Parade 
East Melbourne 

BRAZIL 

Livraria Stark S/A 
Caixa Postal 2786 
Sao Paulo 1, SP Brazil 
EUROPE 

Eskil Persson SM5CJP 

F rotunagrand 1 

19400 Upolands Vasby. Sweden 

GREAT BRITAIN 
Jim Coote 

56 Dinsdale Avenue 

Kings Estate, Wallsend, Northumberland 
Radio Society of Great Britain 
35 Doughty Street 
London WC1 

Short Wave Magazine 

55 Victoria Street 
London SV\ 1 

NEW ZEALAND 

N.Z.A.H.T. 

P. O. Box 1459 
Christchurch 
SOUTH AFRICA 

South African Radio Relay Leaoue 

P.0. Box 3911 
Capetown South Africa 


I.muter: A circuil i-f which saturates with 
a fairly low incoming signal, keeping the 
tiutliii output from live discriminator ;il a 


constant level (similar to A VC in an AM 
imil). This circuit is needed because the 
audio output from a discriminator is directly 
proportional to the signal input, thereby 
varying with any change in signal level. 


Low Hand: The commercial hand from 
30 to 50 MHz. 


Mo true: A registered trademark of Moto- 
ioIu lor its series of mobile equipment 
utilizing transistorized receivers and hybrid 
transmitters. 


the “Progress Line.” Often this term is used 

to apply to units immediately preceding the 

1 rogress Line which are similar in appear¬ 
ance. 


Private Line: The registered trademark 
for Motorola's version of CTS. 

Single tone: The use of a high-pitched 
tone for control of remotely situated func¬ 
tions. This differs from CTS in that the tone 
lasts for only a short period j>f time. These 
circuits are often used in amateur repeater 
applications to restrict unauthorized use of 

the repeater and to reduce intermodulation 
effects. 

Progress Line: A General Electric trade¬ 
mark tor its pre Ira ns is tor line of units. [ hese 
units normally have vibrator power supplies 
Newer types, with transistorized power sup¬ 
plies, are called “TPL.” 

TPL (Transistorized Progress Line): A 

trademark of General Electric used for their 

line ot equipment utilizing transistorized 

receivers and tube type transmitters. The 

rear mount versions of this unit have the 

majority of the receiving circuitry located in 
the control head. 



Pennakay: A Motorola trademark for its 
liiK ol selective i-f fillers. These are of two 
types, wideband (marked with a type num¬ 
ber ending with the letter “W") and narrow- 

band (marked with a type number ending 
with the letter 



/ o* Prog: Slang term usually applied to 
neral : lectric units manufactured before 


1 ' wln V: A registered I rademark of MoI o- 
rola originally applied to mobile units cap- 
able of operation from 6 or I 2 V sources. 

Warp: The pulling of the operating fre¬ 
quency by either inductance or capacitance 
changes being introduced in the oscillator or 

i-f circuit. Ibis technique is also called 
“rubbering." 

- - . K9STH ■ 
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SURPLUS 

CATALOG 

A few years 390 the word "surplus was almost 
synonymous with military. But not today. The day of the 
government being the only big spender is over forever. And 
surplus is a natural byproduct in a world of heavy spending 
and innovative, advancing technologies. The heavy dollar 
volume pouring out of the computer industry, the concen¬ 
trated spending of industry for better communications, the 
necessary cyclic improvement in military systems develop¬ 
ment-all contribute to the new world of Surplus. 

As you look over the ads and articles in this issue of 73 , 
you will see how the surplus field has changed. The 
amateur's legacy is still the obsolete AN/GRCs and such of 
the government. But it also includes the myriads of 
integrated circuit and semiconductor assemblies and com¬ 
ponents that have been replaced by the computer industry's 
bid for smaller, more reliable counterparts. 

Contributing also to the surplus market was a decision 
by the FCC to make certain restrictions to commercial 
two-way radio users that would disallow use of all the 
older, tried-and-true radio transmitter-receiver units. As 
established radio users reluctantly parted company with 
their old wideband mobile units and base stations, the 
surplus outlets began to bulge with bargains. Since the 
amateur bands were not affected by the FCC ruling, the 
hams made excellent targets for the still-quite-usable gear. 

All this has worked to the advantage of you and me, the 
amateurs. We can buy good gear-extremely well designed, 
well built, rugged, and field-tested-for peanuts' Whether 
your mode is FM, AM, VHF, or HF, SSB or CW, there 
should be a lot of available items you'll want. Just 
remember ... the surplus issue comes out but once a year. 
If you muff this opportunity to browse the surplus catalog 
section, your second chance will be a long time coming. 



ALDEN EQUIPMENT..141 

Westboro IVtA 

ARROW .157 

Chicago I L 

B & F ENTERPRISES.152 

Hawthorne MA 

C & A ELECTRONICS .171 

Long Beach CA 

C & H SALES ..146 

Pasadena CA 

COLUMBIA ELECTRONICS. 134 

Los Angeles CA 

TED DAMES CO.145 

Arlington NJ 

DELTA ELECTRONICS-154 

Lynn MA 

DENSON.132 

Rockville CT 

ELECTRONICTOWN .156 

Wilkes-Barre PA 

FM SALES .164 

Roxbury MD 

G & G RADIO SUPPLY ....147 
New York City NY 
GREGORY ELECTRONICS .169 

Saddlebrook NJ 


JAN CRYSTAL.162 

Fort Meyers FL 

JEFF-TRON1CS .. ..159 

Cleveland OH 


JENNINGS INDUSTRIES . .144 

Watsonville CA 

LIBERTY ELECTRONICS ..140 

New York City NY 

MANN COMMUNICATIONS.166 

Tarzana CA 

JOHN MESHNA .130 

Lynn MA 

NEWSOME ELECTRONICS .170 

Trenton Ml 

PARK ELECTRONIC PROD . 139 


No. Salem NH 

POLY PAKS .I 61 

Lynnfield MA 

QUAKER ELECTRONICS ..136 
Hunlock Creek PA 
R & R ELECTRONICS.158 

Springfield OH 

SELECT RON ICS.155 

Philadelphia PA 

SLEP ELECTRONICS.142 


Ellenton FL 

iSPACE ELECTRONICS ....148 

East Paterson NJ 

SPECTRONICS.168 

Oak Park IL 

TALLEN CO.151 

Brooklyn NY 

TOWER COMMUNICATIONS. 150 

Racine Wl 

TRI RIO ELECTRONICS .. .160 
LaCrosse Wl 
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5 LEVEL TAPE READER 


r 


Made for Teletype use but 
we have been advised they 
are just as useful for other 
methods of data transmis¬ 
sion when tied in with 
computers. Removed from 
used equipment. Last time 
offered, they sold out in 
one advertising. 

TAPE READER . . $15.00 


FT-243 CRYSTALS S1.00 


Gov't surplus, each guaranteed. Range of 
5675 thru 8650 kc In 25 kc steps. Such as 
5675-5700-5725, etc. Take your pick at 
$1*00 each. 


FOUR 2-INPUT "AND" GATES 
"OR'D" TOGETHER, 
BUFFERED & INVERTED 


Dual inline package ... #AAAB3 $1.75 


SYNCHRONOUS 
RICELESS FLIP-FLOP 


May be converted to most any flip flop mode 
(R S, D, J K, etcJ 4 separate 2 input AND 
gates, "GR'd” together $i fed to universal 
flip-flop. 

Dual inline package #AAFLI $3,00 



RECORDING 
MICRO 
BAROGRAPH 

Surplus U. S. Air 
Force Bendix- 
Friez recording 
barograph. The 
standard instru¬ 
ment for U* S + 
Weather Bureau, 
armed forces, 
airlines, Records a full week, powered by o 
jeweled spring-driven clock mechanism. A val¬ 
uable instrument for the yachtsman or anyone 
interested in weather variations. An unusual gift 
for "the man who has everything." These are 
checked out, with a year's supply of ink and 
charts. Should last a lifetime. Gov’t, cost $367.00. 
Our price $125,00 plus shipping. _ 


RADIATION DETECTOR 


Original CD issue, like new. Visual meter indica¬ 
tion, 3 scales read from 0.01—50 r/hr. Bright 
yellow plastic case. Sensing element is an air 
equivalent ionization chamber located within 
the instrument. With instruction book, carrying 
strap, less batteries, unchecked. Batteries cost 
only about $1.50, easily obtained. 

#68 -32 $8.95 





DUAL 4-INPUT GATE W/EMITTER 
FOLLOWER RESISTORS 


Dual inline package 




. . 1116 S1.00 
12 for S10.D0 


DECODER LAMP DRIVER 
HIGH CURRENT 


SAPPHIRE ROD 


Pure sapphire rod, 1 inch long x 1/16 diameter 
polished each end and sides. Cuts glass, used for 
bearings, end-window for UV or IR, etc, 

$1.25 each 


IBM WIRED MEMORY FRAMES 




Similar to Fairchild SN2001. Dual 2 input gate 
w/amp. 14 pin dual inline ceramic package, 

.. ... tfSHO-579 $2.25 

i 

Used, guaranteed OK condition. 

^ ^ 1 .. tl 

813 . , *.. . * *» , 5.00 

6164 ..... 2*00 


TUBES TUBES TUBES TUBES 


2N706A HI-FREQ. TRANSISTORS 


First line factory marked. 400 me, 15 volt, 

^ PN #2N706A 3 for SI.00 


8000 PIV 50ma DIODE 


Small size about the size of 2 watt resistor. 
Use 'em as scope rectifier, geiger counter 
supply, photo multiplier, etc. Up-grade 
your equipment. Made by Paific semi¬ 
conductor. Actual cost approx, $30. 

$1,00 each 12/10.00 


TRANSISTOR AUTO RADIOS 


Brand new factory packed automobile radios, vintage around 
1&61. 12 volt neg. ground. No choice of models, The 
exceptional sensitivity of an auto radio makes it superior for 
use in car, boat, truck, camper, etc., where you are quite a 
distance from xmtr location. This is also the best kind of 
radio to use with short wave converters. Each with large 
Original equipment ht-fi speaker. Some with noise suppressor 
kit. High quality, most made to sell in the StOO range, A real 
"find," $15.00 


CORE TRANSISTOR LOGIC MODULE 


CTR module - digital data storage element 
used to make shift resisters, ring counters, 
temporary data storage buffers, divide by 
10 counter, etc. Unused modules designed 
w/muifiple wound tape magnetic core, 
transistor delay network, alt this in a 
module about 3/4 inch square. Data with 
each, 

#CTR $1,50 or 12/$ 15.00 


1 Removed from high priced computors. 1 


Exlnt condition. 


640 Wired Core Plane 

$ 5.00 

1 4.000 

Wired Core Plane 

$ 9.00 

4,096 Wired Core Plane 

$12.50 

8,000 

Wired Core Plane 

$13.50 

8,192 

Wired Core Plane 

$15.00 

16,384 

Wired Core Plane 

$19.00 

INTEGRATED CIRCUITS 1 

j 926 

Hi-Speed flip-flop (TO*5) 

$1.50 

1 900 

Buffer 

1.00 

910 

Dual 2 input NOR 

1.00 

2 903 

Dual input gate 

1.00 

914 

Dual 2-input gate 

1.00 

914 925 Dual 2-input gate dual 



expander 

1.00 

923 

JK flip flop 

1.00 

925 

Dual 2*input gate exp 

1.00 

946 

DTL 4 2 input NAN D/NOR 



gate 

2/1.00 


DTL Clocked flip flop 

2/1.00 

1M5 

Dual 4-input logic gate 

2/1.00 

7M6 

6 NPN transistors in one 



package, gen use 

3/1 00 

12M2 

□iff Amp 

1.00 

I 711 

Dual Comp Amp 

2.00 

1 Above equipment on hand, ready to ship. 

Term* ner 

cash, f.c 

i b Lynn. Mass Many other unusual pieces of 

military 

surplus deuronic equipment arc described in 

1 _ 

our catalog. 

_ 

| Send 25<f f or Catalog if 70 

JOHN MESHNA 

JR. 

19 AUERTON ST., IYNN, MASS. 

01904 

1 P 

O. BOX 62, E. IYNN, MASS. 

01904 
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ARC-5 REVIVAL 


PHOTOFLASH TRIGGER XMFR 



Transmitter: 


3*4 me 
4-5.3 
5.3-7 
7-9 

Receiver: 

190-550 

3-4 

6-9 


SI 7.00 
15.00 
15.00 
17.00 

17.00 

17.00 

17.00 


reeond 

new 

new 

reeond. 

reeond. 

reeond. 

reeond. 


All of the above w/conv. sheets. 


HAMMARLUND APC CAPS 


Midget style, brand new, 4.5-100 
mmfd, __ 3/J1.Q0 12/$3.00 



APC GRAB BAG 


& 




Unused assortment of various sizes and styles. 
Thousands on hand & bargain priced. 

5/11.00 30/$5,00 



RF FERRITE CORE CHOKE 


H impermeability, ultra midget style, 
coated for moisture resistance, color 
coded. Used in xmtrs, receivers, con¬ 
verters, TV-peaking. Brand new, 
worth 40<* each. Assortment of 1.8, 
27.0, 330 uh. Pack of 30, $12.00 value. 

#A-7I 30/$ 1.00 180/ $5.00 


TRANSISTOR MOUNTING PADS 


Round fibre glass insulating pads, used under 
3 legged TO-5, TO-18, etc* Raises and in¬ 
sulates transistors from PC board. Permits 
longer leads to be used with less danger of 
heat destruction. Adds professional touch to 
finished circuits. Bag of 50 pre-drilled pads. 

#A-3 50/$1.00 300/$5.00 


SILVER MICAS 


Misc. assortment of CM 
type small silver micas. 
Supply varies & will 
give a mix of available 
on-hand stock. Unused, 
long leads, standard 
codes stamped on each. 

#A*4 30/$1.00 180/$5.00 


2 METER ARC-3 


Just uncovered a batch of the famous ARC-3 
revrs & xmtrs with all tubes. Range 100-156 
me, 8 xtl channels. Cheap way to get on 2 
meters, CO nets, MARS nets, etc. With con¬ 
version details. Rcvr $15, Xrmtr $15; 

both units 



TOROIDAL CORES 


Insulated powdered iron core about 
of 25r piece. Very low indtictance H 

the size 
bi-f req„ 

Wind your own transistor xfmrs* 

#A-70 5/11.00 

30/$5*00 


Thordarson #22R44 brand new, produces 15KV 
pulse. With spec, sheets. 

#22R44 $1,75 each 10/$ 15.00 


FIBRE OPTICS KITS 
WITH IMAGE TRANSMITTER 


An experimenters delight, fantastic display of 
the unique properties of clad-fibre optics to pipe 
light as well as images. Kit #1 includes PVC 
sheathed bundle of glass fibres with polished 
ends (light pipe), bundle of plastic fibre optics, 
bundle of glass fibres, coherent light pipe 
(transmits images), instructions & experiments. 

BLISS-FULL PAK #1 $5.00 

Kit # 2 includes all of the above but more 
fibres, longer lengths, fatter bundles and also 
includes light source, heat shrink tubing, a 5 
ft, light pipe, a longer coherent bundle (image 
transmitter) & more experiments. 

BLISS FULL PAK #2 $10,00 


FLEXIBLE FIBER-OPTICS LIGHT GUIDES 



FIBRE OPTIC LIGHT PIPE 


1 ft length jacketed glass fibres (200 fibres) 
each end sealed and optically polished for 
maximum light conduction. Pipe light around 
corners, into difficult locations, etc. 

#LP-1 $1.00 


BULK LIGHT PIPE 


3 feet of fibre glass (200 fibres) with jacketing. 
M*ke your own light pipes, Christmas tree dis¬ 
plays, psychedelic lighting, etc. Any length you 
wish at 3 feet for $1.00* 


FIBRE OPTIC OPTICAL SCANNER $5.00 


Photo optics scan¬ 
ner, as used in IBM 
punch card scanner 
system. We offer the 
12 position optical 
scanner consisting 
of 2 ft. assembly 
light pipe fanning 
out into a 12 chan¬ 
nel scanner. All ter- 
minations optically polished. Make your own 
card scanner, light chopper, etc. A value for 
the 22 inch light pipe alone. With 4 page 
evaluation & application data. . #LP-3 $5,00 



Above equipment on hand, ready to ship. Terms 
net cash, f.o.b. Lynn, Mass. Many other unusual 
pieces of military surplus electronic equipment 
are described in our catalog. 

Send 25tf for catalog #70 

/ 


JOHN MESHNA JR. 

19 ALLERTON ST., LYNN, MASS. 01904 
P. O. BOX 62, E. LYNN, MASS. 01904 
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WORLD'S URGISI SELECTION OF NEW I 


Watch our monthly ads in 73 Magazine for the first opportunity to take advantage of our "Special 
of the Month" items. Write for your free copies of our 969S1 Flyer featuring TV cameras, lenses, 
microphones, etc.; 

969D1 - Audio consoles, speakers, TV cameras & transmitters and the 970M1 
Special Bargains in CCTV & Broadcast TV equipment priced for the amateur's budget. 

New Flyer 970J1 - Warehouse Clearance - out Jan. 1st. 

l f40 






U9r ** $£* 

v >Sl 


^:>* I ;* ,t 
f e. r fT V 

* 399 " lo ° 

*'e 


O/v 


#3977 

An exceptional buy in a first quality new Cannon Zoom lens for your TV or 16mm 

Camera - Standard "C" mount. #3977 .$399.00 

Excellent condition used lens of same focal range & speed. .#3973 .. $245.00 

(limited quantities on above) 

#3918 - 1" 25mm lens std. "C" mount, adj. iris, fixed focus, speed approx. F2.5 £ 12.95 

#3940 - 25mm FI.9 - new * "C" mount lens $29.95 

#4055 Special on Cannon type TV-16 1" F1.4 - new $39.95 

#4065 ■ Special Value Wide Angle 12.5mm F 1.4 $44.95 


LOW FREQUENCY QUARTZ CRYSTALS 


4 


Fo r Your TV Camera 2:1 or E.I.A. Sync Gen 

1 #4761 31.5 KC $9.95 

#4762 94.5 KC $19.95 
#4763 126,0 KC $19.95 
#4764 15.750 KC $9,95 


Zoom Lens 


TV CAMERA 


TURRETS 




Allow 50c 
for 

packing L 
shipping 


”3970 


Wollensak FT.8 Raptar 
Zoom lens 9—30mm* No iris. 
Focusing mount 6 ft—inf. 
Ratio 3.3:1. Flat 3 screw 
mounting. Price $9,95* 
No*3970 fi Not # C' Mount*" 


No, 19,172— Sylv. brand 
new 4 Jens turret 534" dia* 
w/mounting hole in center 
(1 mounting hole is for¬ 
ward of the other 3 for 
using close-up lenses) & all 
are threaded for a std. 
16mm "C" Jens. 

EXTRA SPECIAL only 
$7,95 plus postage. 

VI DlCON SOCKETS-No. 
2100-brand new - for 1" 
electromag. Vidicons type 
7038, 6198, etc. $2*95. 


ONLY 


$7.95 




s-14.95 


r'VIDICON Magnetic Deflection Yoke 

Brand new 1" VJDICON DEFLECTION 
YOKES, either tube - No* 19,168 or transistor 
type No* 1809 (please specify). Complete with 
"How to Build a TV Camera^' instructions* etc* 
Only $14*95 plus post. 

MATCHING FOCUS COIL #19,171 $19.95 
365 or 85 ohms - Specify* 


VIDEO AMPLIFIERS GPL 



$14.95 #19,066 Model 5309-21. A brand new chassis com- 
fomnlpfp plete w ^ al * f ubes measuring approximately 9Ya”L x 
” 5%"W & containing 7 tubes which perform as a com¬ 

plete video amplifier, providing a composite video out¬ 
put to feed a video monitor. An additional tube oper¬ 
ates as an oscillator/modulator tuneable from 54 thru 
88 me. These 5.5 me video amplifiers take all the 
hard & fussy work out of building your own camera. 
Use as a video line amplifier, distribution amplifier. 
RF portion alone may be used as a video Jeep. Wt. 
3 lbs. 

Your check should include transportation charges with your order. 

We issue 5 flyers a year. Write and ask to be put on our mailing list. 


The 


DENSON ELECTRONIC COUP. 


PO Box 85, Longview St. 

Rockville, Conn. 06066 203/875-5198 
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RCA TV-EYE. See QST Now. 1962 for 
Amateur Television Transmitter use. 

May be wired for Video or RF output. Camera head with control, test vidicon and schematic, less 
lens. #6130—Used—$139.95. 


NEW 


SUBMINIATURE 



Free Spec. Sheet 969D2 (less lens) 

Brand new model TK-204 VD-4 TV cameras. Solid state, random scan, 6mc video amplifier, IV video 
output composite, 500:1 ALC, 117VAC 60 cycles 10W. 9-1/2"L, 3-3/16"H, 6-13/16''W. Accepts any 
standard ' C" mount lens. Extra Special Value less lens #18,361 . ..$169.95 



FAIRCHILD/DUMONT TC-175 

Best Grade Solid State TV Cameras—700 line Resolution 
like new condition. Complete with Vidicon & schematic 
$1200.00 Met—our SPECIAL $449.95 less tens. #6129 



10 ft. Candle Sensitivity. Excellent, 
Both Video & rf output. Regular 


#20,065 - GPL 700 CAMERA SYSTEM - self-contained, highly reliable, transistorized (solid 

state) TV camera designed for continuous duty under rugged conditions. Lightweight* Fully 
automatic - simple to operate, with rear controls - including On-Off switch, Beam Target, and 
electrical Focus. All controls, plus all accessories may be remotely operated* Ideal for unattended 
installations, 5000:1 light level compensation, Minimum 700 lines horizontal resolution. Multiple 
scan-rate capability. An exceptional value in a GPL model 700 TV camera. Complete solid-state 
(except vidicon); 2:1 interlaced sync generator; internal power supply 115V 60 cycles. Used, but 
completely reconditioned and in excellent operating condition. Complete with grade A vidicon, 
less lens. Extra Special $495.00 each. 

#20,051 Same camera as described above except with crystal controlled oscillator board making 
camera ideal for variable scan, slow scan, and other specialized applications such as external El A 
etc. $449.95 less lens. 

#20,052 Same 700 camera adapted for slow scan operation with Westinghouse WX5123 

PERMICON VIDICON Beautiful operating condition $1000.00 less lens. 

GE SOLID STATE VIDEO MONITOR mounted on panel 1 V'W x 14"H, Low impedance video 

input with operating control mounted on panel. A terrific value and a beautiful high resolution 
compact, solid-state monitor with diagonal screen. Only $149.95. #9139, 


Get your copy of our new flyer 970MI 


DENSON ELEC1MNIC CORP 


PO Box 85, Longview St. 

Rockville, Conn 06066 203/875-5198 
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SPECIALS 


TELETYPE 

EQUIPMENT 


COMMAND Receivers 

190 550K.C Q 5er Good Condition .. S 
540 1600KC ARC Tvpe R 22 Com¬ 
mercial, Late Model. Ext. Cond. . . . S 

1.5-3MC Marine Band Like New _| 

3 6MC 75 & 80 Meters LIke New . * . $ 
6-9MC 40 Meters Good Condition , , 5 


M-15KSR Page Printer 
w/ Keyboard 
M 14TD Tape Reader 
M-14RO Tape Reper 
foraror No Keyhrd 
M-28KSR Page Primer 
M-28KSR Typing 


COMMAND Transmitters 


Reperforator w/Keybrd, 600,00 

All above units have sine, motor and will be 
complete and in good Physical condition as 
removed from service. 


2.1 3MC T-T8/ARC 5 New.$9 

3 4MC T 19/ARC-5 ExL Condition , ., 58 

4 5 3MC T 20/ARC-5 Ex I. Condition. $5 

4-5.3MC BC 457 New.... , , . 59 

5.3 7MC BC 458 Good Condition . . , . $5 

5.3 7MC BC 458 Poor Less Tubes & Xtal 

For Parts /.. . $1 

MD 7/ARC 5 Plate Modulator For Above 
Xmtrs ExL Condition $6 


MX-949/U Tube Tester Adapter 

With this late model adapter you can 
test 9 pin tubes on your M77 Tube 
Tester. Excellent condition. . $9.95 


COLUMBIA 


Receiver Specials 

BC 348 200 500KC & 1.5 18MC Recondi 

tioned 24V OC .100 

ARB 190 9000KC Good Condition with 

Control Box , ....*,. 24 

RBS 2-2GMC ExL Condition w/AC 

Power Supply .. 59 

R444/APR4V AM & FM Excellent 

Condition , . *.. * ....... * 49 

RBB 600 4000KC Recondi tioned 

115/1/60 , *. 100 

RBC 4 -27MC Reconditioned 

115/1/60... . . t , ,. ,100 

ARC 3 100 156MC 24 Channel 

ExL Condition 24 

RAL 300KC 23MC 

1 15/1/60 Good Condition. 49 

BC 639 100 156MC Tunable Receiver 
1 15/1/60 Recondi tioned ....... . 99 


TELETYPE CONVERTER 
TERMINAL UNIT 

AN/FGC I Dual Diversity Audio RTTY 
Converter can be used with any type 
receiver. These are new and shipped in 
factory crates with all spares in. 


TAMAR 12V MOBILE RF 
POWER AMPLIFIER 

This is a very compact RF Amp Originally 
mfg* for light aircraft. Frequency 118 
128MC. Easily converted to 2.6 or 11 
meters. Has built in transistorized power 
supply. Uses 1 ea. 6360,: 1 ea. OB2, supplied 
with schematic. Less tubes. Special close 
ou E price *.. S9.95 


We need all types of military 
electronic equipment & labora¬ 
tory test equipment. H.P., Tek¬ 
tronix, etc. 

We buy for cash, pay all shipping 
and insurance. Turn your excess 
into cash — it may be worth 
more than you think. 

Write or call collect for imme¬ 
diate action. 

DON'T WAIT - DO IT NOW! 


HEADSETS 

HS-23 Headset 2000 Ohm New. S6.95 

HS 33 Headset 600 ohm New 6.95 

Parma F lux H iF i Headsets w/chammis 

cushions.*... ISIew14.95 


BRAND NEW 
TUBES & SOCKETS 

Tubes . $14.95 

CRT 4 96 

C.R.T, ..... 4.95 

Eimac SK-5Q0 Airflow 
Socket & 

S K-506 chimney*...*,. 25,00 

Tubes ... , ... *. i 4 *■. i 4 < ■ < 15*00 

Tubes ..., . . ., 20*00 

Socket by EimacSK-300. 50.00 


810 
5CP1 
5 BP 4 
4 1000A 


4X150A 

4CX250B 

4CX5000A 


ALL PRICES F.O.F, LOS ANGELES, CAUE 

COLUMBIA ELECTRONIC SALES, INC. 

4365 W. Pico Boulevard • Los Angeles, Calif. 90019 
_ Telephone (2131 938-3731 


L « 

i 

1 _ A ™ * * f - - - 

t_] 

L_ 

\ _ ¥ 

00 

000 


r 1 

- 

f 



1 


134 


73 MAGAZINE 



























































COLUMBIA 


SPECIALS 


TEST EQUIPMENT SPECIALS 

AH in excellent condition, recently cali 
brated by N.B.S. approved standards labs 
and supplied with calibration certificate. 

HP 201C Audio Oscillator .. 150.00 

HP 205A Audio Oscillator , , .. .. 250*00 

HP 205AG Audio Oscillator.. . 275.00 

HP 4000 VTVM . . 150.00 

HP 400DR VTVM.. . 130,00 

HP 400H VTVM. 200.00 

HP 400H R VTVM ..., , . 200.00 

HP 400AB VTVM .. . 125.00 

HP 410B VTVM ,. # . . ..175,00 

HP 430C Microwave Power Meter . . , 150.00 
HP 430CR Microwave Power Meter „ 150.00 

HP 415C SWR Meter. , .. , 250.00 

HP 524D Counter . ..750,00 

HP 525A Converter 10 100 me.150.00 

HP 525B Converter 100 220 me .... 150.00 
HP 686A Sweep Osc. 2.B 12.4 kmc .500.00 
HP 636C Sweep Osc, 8.2 12.4 kmc * . 500.00 
HP 683C Sweep Osc. 2-4 kmc ...... 500.00 

HP 684C Sweep Osc. 4-8 kmc . 500.00 

HP 2 11 A Sq. Wave Generator ....... 200.00 

HP 2 12A Pulse Generator .......... 250.00 

H P-61 4A Signal Generator 1,000.00 

HP 6168 Signal Generator .......... 800.00 

HP-618B Signal Generator . . * _ * 1,000.00 

Measurements 65B Signal Generator. 500.00 
SG-1 A/ARN Signal Generator with 

PP-348 Power Supply .......... 1,295.00 

Boonton 2 12A G lide Slope Test Set 

Adapter for SG-1A/ARN ......... 250.00 

ARC H 14A VOR Signal Generator 1,250.00 
Tektronix 531 Oscilloscope 500,00 

Tektronix 533 Oscilloscope .600.00 

Tektronix 535A Oscilloscope ..... . 750.00 

Tektronix 513D Oscilloscope . .. 350,00 

HP-160B Oscilloscope w/2 plug ins, . 600.00 
HP-170A Oscilloscope w/2 plug ins . 700.00 
HP 150A Oscilloscope w/2 plug ins , 450.00 
HP-175A Oscilloscope w/2 plug-ins .800.00 

HP-130A Oscilloscope . . . 300.00 

HP -130B Oscilloscope .350.00 

HP 200CD Audio Oscillator * . 165.00 

HP 200AB Audio Oscillator .145.00 


30MC OUTPUT 
TUNABLE CONVERTERS 


CV 253/ALR 38-1000MC New Late 

ModelBRAND NEW.. $195.00 

TN 1/APR 1 38-90MC Exl. Condition 24.95 
TN 3/APR 1 300 1000MC Exl. Cond. 24.95 
TN 18/APR-4 300 1000MC Exl. Cond 49.50 
TN 19/APR-4 2000 4000MC Exl. 

Late Model.49.50 

TN 54/APR-4 2000-4000MC Ext. Con 99.50 


ARNOLD MAGNETICS 
TRANSISTORIZED 
POWER SUPPLIES 

Model 838 input I2V DC; output 

400V DC <s?> 100MA. New_$19.95 

Modbl 834 input 6V DC; output 

150V DC <p> 130MA. New_ S 9.95 

SIZE: 4 Vi" x 3 %" x 2" in 
enclosed metal case. These units 
had a retail price of S49.50 


CV-89A/URA-8A RTTY Audio Type 
Terminal Unit. Good condition, less 

cabinet . ... $125.00 


IP-69/A LA-2 
PANADAPTER 

This compact unit can be used with most 
Ham Receivers after conversion. Complete 
with conversion info and schematic. Like 
new condition $24*95 


Top prices for AN/SGC-1, 1A Navy Teletype Terminals 
AN/SPA-4A, 4B Navy Radar Repeaters. 

Call collect for top offer.... 213—938—3731 


TRANSMITTERS 
& TRANSCEIVERS 


BRAND NEW 
NICAD BATTERIES 


Gulton KO 13 T2 volt 13 amp hrs, Size: 
2/4" wide x V4" deep x 4 3 4“ high* Clear 
nylon; case. Shipped with seif contained 
elecfrolite. Brand new in factory sealed 
cartons . , . S3.95 ea, .,. 10 for $35,00 


es—Good Condition . . .. . $24.95 

'ART 13with tubes Exl, Condition 

■jdition .-.49.95 

39 Transceiver 1.7-4.4Mc Exl. 

id Condition . . . 99.50 

3/ARC-1 transceiver 100 156Mc 

idition...39,95 

3 transmitter 24 channel 100- 

iMc Exl. Condition . . . . 24.95 ALL PRICES F.O.B. LOS ANGELES, C AUf 

COLUMBIA ELECTRONIC SALES, INC. 

4365 W. Pico Boulevard • Los Angeles, Calif. 900 n 9 

Telephone (213) 938-3731 
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LOWEST QliARTZ CRYSTA 


LOW r MEDIUM, AND HIGH FREQUENCY QUARTZ TRANSMITTING CRYSTALS. Also for general 
purpose applications, immediate delivery on all below listed crystal units. All crystals are checked for 
frequency and activity before shipment and guaranteed 30 days from shipment. 


When ordering t he sure to give 2nd choice 
where passible* Payment in full must accom¬ 
pany each order. No CQD*s< We refund extra 
monies . 

The following listed crystals are low frequency 
units in the KOLDWELD SEALED TYPE HOLD¬ 
ERS. This group of crystals are hermetically sealed 
by a koldweld process without heat or flux, to 
minimize contamination. These crystal units have 
improved aging and reliability. The holder is a ftat 
pack type with 1/8” pins. These were used in 
computer applications and mounted on printed 
circuit boards. Can be easily adapted for other 
types of mounting. All crystals are brand new. 
ONLY $2.50 each postpaid USA. 

Available are, 

3.640 Kc 4.400 Kc 5.824 Kc 20.00 Kc 

Same as above only price is $1.05 each postpaid. 
625.00 Kc _ 1.49600 Kc 

LOW FREQUENCY CRYSTALS in hermetically 
sealed HC-13 or HC-6 type holders with 234" wire 
leads. ONLY $2.50 each postpaid. Frequency 
listed in kilocycles. 

4.0457 16.000 64.000 96,000 

32,000 75.000 128.000 

pe as above, the price is $1.05 each 


Same 
postpai 

215,50 
300.00 


216.50 

505.00 


217.50 

530.00 


240.00 

667,00 


LOW FREQUENCY CRYSTALS in HC-13 or HC-6 
type holders with standard *050 pins and .486" 
spacing. Crystals listed below sell at $2,50 ea, 
postpaid USA* Frequency listed in kilocycles, 

25,160 27*900 29,100 48,825 

53,125 54.000 56.000 56.175 

58.000 63.000 66.500 70.000 

81.950 120.000 

Same crystals and holders as above only the price is 
$1,05 ea. pp. Frequency listed in Kcs. 


m*oo 

3100.00 

201,67 

20*,60 216.5 33* 

.0 740,0 

260,0 

376,00 

292,00 

300*00 

108,00 316.00 32 *,0 327,8 

332.0 

135,00 

173,00 

3^0.00 

34 a,D0 356,00 IS 4 

.0 372,0 

388.0 

196.00 

*00.00 

425,70 

*52,50 600,00 6*7 

,0 


H 7,700 

1230,00 

1283.00 

1370.00 

1*00,00 

1 *96, 00 

10*3,750 

1875-00 

1B92-V 


2112,50 

2127,95 

nf;,75 

216! 

l\V .50 

221T.932 

2236.537 

w*?..53 

; ‘5 r .0-0 

22£1.00 

- •‘■■2.5 CO 

21*7.250 

2988,00 

2*36. ffll 

2*37,50 

. 7 * 

2501.■0 

2513.750 



272i,0‘ 

27?f..0O 

: 7 * 0,00 

2807.2< 

2811." 

Sti 27.00 

2631.00 

2931,00 

W'\: .0(3 

J00O.O0 

1050,00 

ini'.-oc 

313*.00 

3173.50 

3207*50 

32*1-00 


JP76.125 

3369.00 

1*55,00 

3^50,00 

3691,M t 


3733 , yn 

3754.00 

3775,00 

3790,0G 

H0Q&.CQ 

*Of5,O0C 

4**6.975 

46*5.000 

*731,50 

U 3 

5321,50 

5116.50 

SfifiD.PO 

565 r .0O 

5700*00 

562".or 

5870.CC 

5970.00 

•ttfic.nr 

5910-rr 

609.1,66£ 

£1*5.0® 

6149,733 

€200, £H> 

“-333 

f? 90 ,on 

i 12C*00 



6 r l6,6£C 

6513-133 

6700.750 

t7*B , *14.(1 

£938,68? 

W..55& 

7030,00 

7172.22? 

j2m .0B3 

7250.00 

725B.333 

7217.111 

7323.75 

7133.113 

7368.75 

7387.50 

7*16.667 

7*25,H0 

7*50.75 

7500.00 

7593.750 

7633.313 

7617.50 


7672.50 

7693*76 

7725*94 

77*0.00 

77114,4411 

775*,339 


70ee,?^ 

7067.50 

7.23.5^ 

7925.00 

7955,556 

SjCT,!*? 

6^; *. * 12 

8092,50 

P0-H.666 

•llfi.OQ 

a 12 f ,2S 

8137.50 

3U*,615 

6190*00 

8200.00 

r207.or 

6207,1*3 

P77',412 

5714,2*6 

5236.CO 

6256,313 

6268.7 e 

52«»5,0& 

8350.00 

^311.111 

0317,660 

836*-00 

03 £*. 2 e 6 

8167,50 

019'.90 

8*15,00 

6**9*091 

8*52,000 

8*76,00 

0*66*71* 

K*92,1C|Ji 

6600,PQ 

8617.6*2 

fmo.acr 

r-. * ? , f * 

8564.286 

H-hF7,5Q 

8590. Of 

8(100,00 

8H2.72T 

0*50,00 

8777.77 B 

8796,111 

87f}7,25 

8797.50 

6820,00 

8 p *‘V ,00 

8878,26 

$921,250 

8955-00 

8956,00 

9000.00 

9050,00 

«U2.50 

W1-31* 

9350*00 

9405*00 

9500.DD 

9£*C.£67 

9816,69 

9927,222 

997S.0CP 




LOW FREQUENCY CRYSTALS in HCA3 or HC-6 


10.02^00 
10.60500 
13.3000 
15.5000 

iLsmas 

19.73333 
21-57778 

23* mu 

25.86617 

27 . 565*0 

2fl.*6667 
31 ,iBees 
3£,*0O 
33.91700 
31,905 
36.25926 
36.71333 
3?.rnT6 
39.2000 

39.73333 
IJ0.29630O 
H,7Qfl33 
*2.9167" 

29167 
* 4,91666 
*5;o2500 
*6.10000 
*6,51*167 
*7.3000 
*7.08750 
*8.5500 
*9 .5000 
50.16667 
55.8000 
£*.30250 
68,05500 
77.833 
63,00331 
85. *1666 


Pins can be furnished making this able to plug 
into FT-243 socket or stand octal tube socket. 
Pins are -093" type. They are 1 Bi ea. 


CRYSTALS fN HERMETICALLY SEALED 
HC-18/U SUB-MINIATURE TYPE HOLDERS 
WITH 1Y/ J WIRE LEADS. Ideal where space is 
limited or units have to be small. Crystals sell at 
$1,05 each postpaid USA, Frequency listed in 
megacycles* 


Iders. Frequency given in Mcs. J 

$1,05 ea* 

10.38869 

10.*72222 

10*56999 

10.097220 

10.5S8869 

10.66666 

11,33333 

11,39000 

12.500OO 

13,0000 

1**0000 

14,4600 

14.65730 

15.1500 

15,3500 

15.9500 

16,3500 

16,3900 

16,5050 

16.52778 

16,8000 

17,0000 

18,0060 

1 B , 8000 

18,61260 

20.07776 

20.10000 

20,977780 

21,0000 

21-4000 

71.73333 

22,40000 

29,0060 

23,1730 

?3.4?OC 

2*.imj0 

2*,?fiS£9 

24.6*4** 

2*.9000 

25-0060 

26,0060 

26.2000 

26.42222 

27.*9563 

27-51528 

27,6500 

27-69076 

27.86667 

20.0000 

28.33313 

2B.73333 

IS.91111 

29*7000 

30.0000 

30.57778 

31.33750 

31.35556 

31,*60|f 

31.66667 

31-888 99 

32.4170 

32,56300 

32,7000 

32,7500 

12,9000 

33*0750 

13,06300 

33.2500 

33.52222 

13.700 

34.0000 

34.**00 

35.0000 

35-92593 

16.22222 

36,23889 

36,29630 

36.4000 

16,66667 

16-66668 

37.0000 

37.1951? 

17.2*500 

37313J3 

17,5000 

38,0000 

38.1*115 

18.17778 

38,86667 

39-0000 

39-5000 

39*511519 

39-555556 

39.592^9 

19.66667 

39,77778 

19.9000 

39 *91700 

*0.017037 

*0,25926 

40.37037 

*0,407*07 

40.5105 

*1, 0 OOO 

41,01704 

* 2,08333 

42.12500 

42.32222 

42.59259 

42.9Q0C 

4#,9*0ro 

*9.0000 

*3,1006 

*1*12500 

13 . 500 D 

* 3,7000 

43.66667 

*3,7500 

*1-63333 

43.5000 

**.*5833 

*1.5000 

***63133 

*4,7-700 

44.75167 

* 5.0000 

*5.0*367 

45.10000 

*5,17500 

45.50CO 

*5,66567 

*5,7POO 

*5-83333 

45.87500 

45,95833 

*6,12500 

46.27500 

46,3000 

46.33133 

46.5D0H 

46.7000 

46,91667 

*7,0000 

*7,12500 

47,2500 

*7,5000 

47.50333 

*7.7000 

*7.0133 

*7,97500 

*7.9000 

40,0000 

48.16667 

40.2500 

45.3000 


^.83333 

4S.9000 

4*. IOCS 

49.2500 

*9,5&333 

*9.93333 

50.0000 

5C-1OO0 

50,16666 

50.5000 

50,5*167 

50.7OOO 

52.22222 

51.25000 

57-*000 

50.T50Q 

59.6000 

61-5699 

63.5700 

65.2500 

65.6000 

66.OO60 

66,77*20 

67.83390 

69.6000 

71.23700 

71.6000 

TS.nnOo 

77,0000 

78,7500 

15-98391 

60-41666 

81.16666 

01.2500 

82 .5000 

62.6*7^0 

62.91666 

83.7500 

84.56)11 

£6.2500 

87,3*095 





10.01560 

10-U250 

10 * 1*750 

1 C .15000 

10.22500 

10,?6C00 

I£.-P F ;Q0 

10.76WC 

10.61530 

10 , 900 c 

10,53500 

16,50000 

16. 46C00 

17*05000 

IT-15000 

3 7 .25O0r, 

17,35000 

17-45000 

17.50000 

2 7 *55rrC0 

17.65000 

17.75000 

17,65000 

28,50000 

16.05000 

16-100011 

36-15000 

36.25000 

36,30000 

16.15000 

36 -riOOOO 

16.45000 

36*50000 

16,55000 

36.60000 

36-65000 

36,70000 

36.75000 

36.B1000 

36.85'OQ 

16-75000 

4f .09000 

4C.35CO0 

*6-95000 

*7,05000 

47,25000 

47-36?0u 

^7-45000 

47 . 55 c 0 

*7-65*l0n 

*T.75000 

52.5C 51, 

"”7 6* .992 

81,4300 


Same crystals as above and same price, 
crystals have standard .039" pins. 


These 


12.25000 

17.87109 

34,08500 


13.35163 

17.83203 

38.08500 


17.75391 

33,58500 

56.17500 


Same type crystal and holder as above except pins 
are 1/16" long. Adaptable for any purpose. 
SPECIAL PRICE 55c? each ppd. 

38,592593 39.481481 40.222222 

41,666667 39,037037 

WHEN ORDERING YOU MUST INCLUDE PAYMENT IN FULL. If you send cash I can not be 
responsible if it does not arrive or is missing from the letter. 


P.O. BOX 215 


HUNLOCK CREEK, PENNSYLVANIA 18656 
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PRICES IN THE U.S.A.!! 


CITIZENS BAND or GENERAL USAGE CRYSTALS IN HERMETICALLY SEALED HC-6/U TYPE 
HOLDERS* Crystals exceed FCC tolerances. All crystals are new & double checked before shipment. 
Fully guaranteed. The frequency will be listed beiow in kHocycles. OUR PRICE IS THE LOWEST 
IN USA, Crystals sell for $1/05 each postpaid USA. 

Available are: 


13255.000 

13285.000 

13315.000 

13350.000 

13380.000 


13260.000 

13290.000 

13325.000 

13355.000 

13385.000 


13265.000 

13300.000 

13330,000 

13360.000 

13400,000 


13275.000 

13305.000 

13335.000 

13365.000 


13280 

13310 

13340 

13375 


000 

000 

000 

000 


The following listed crystals are in sub-miniature HC-18/U hermetically sealed holders. Used in CB 
Walkie Talkies and some base sets. Crystals exceed FCC tolerances and are fully guaranteed. OUR 
PRICE IS A LOW $1,05 each postpaid. Frequency in Mcs. 


26.965 

27.065 

27.155 

28,665 


26.975 

27.075 

27.175 

28.685 


27.005 

27.085 

27.185 

28.735 


27.015 

27.105 

27.205 

28.765 


27.025 

27.115 

27.215 

28.835 


27.035 

27.125 

27.225 

28.845 


27.055 

27.135 

27.255 

28.865 


The above listed CB crystals in HC-18/U and HC-6/U holders have the standard pins used by all CB 
crystals, 

FT-243 CRYSTALS. Misc, frequencies. Crystals have a tolerance of .05% Pin size .093/* Pin spacing 
,48©/* AH crystals double checked for activity and frequency before shipment. Fully guaranteed. OUR 
VERY LOW PRICE IS 55i each postpaid USA, Minimum acceptable order is $3*00. Frequency listed in 
kilocycles* 


1900 

1905 

1910 

1915 

1920 

1925 

15 30 

1935 

1940 

1945 

*895 

2915 

2925 

2935 

2945 

2965 

2975 

2985 

2990 

2995 

1950 

1955 

1960 

1965 

1970 

1975 

I960 

1985 

1990 

1995 

3025 

3035 

3040 

3055 

3060 

3070 

3075 

3095 

3105 

3110 

20C5 

2010 

2015 

2020 

203c 

2035 

2040 

2050 

2055 

2060 

3115 

3125 

3130 

3135 

3140 

3145 

3150 

3155 

3160 

3165 

£065 

2070 

2075 

2080 

23B5 

2090 

2095 

2100 

2105 

2110 

3510 

4300 









1115 

2120 

2125 

2130 

2135 

2140 

2145 

2150 

2155 

2160 











zm 

2170 

2175 

2180 

2185 

2190 

2195 

2200 

2210 

22 20 











2225 

22 30 

2240 

2245 

2250 

2255 

2260 

2265 

2270 

2275 

5675 

5700 

5720 

5725 

5750 

5775 

5800 

5825 

5840 

5850 

22 80 

2285 

2295 

2300 

2305 

2310 

2315 

2 320- 

2325 

2330 

5«75 

5900 

5925 

5950 

5975 

6000 

6025 

6050 

6075 

6] 00 

2335 

2340 

2345 

2350 

2355 

2360 

2365 

2370 

2375 

23BQ 

6l?5 

6150 

6175 

6100 

6200 

6225 

6250 

6275 

6300 

6325 

2385 

2 390 

2395 

2400 

2405 

2410 

2415 

2420 

2425 

24]0 

63*0 

6350 

6375 

6400 

6425 

6450 

6475 

6500 

6525 

6550 

2440 

2445 

2450 

24 60 

2465 

2470 

2475 

24»0 

2*85 

2*90 

6575 

6600 

6625 

6650 

6675 

6677. 

77 

6700 

6725 

6750 

2 m 

2500 

2505 

2510 

2515 

252 0 

2525 

2530 

2535 

2540 

6775 

6800 

6825 

6850 

6875 

6900 

6925 

6950 

6975 

7225 

2545 

2550 

2555 

2560 

2565 

2570 

2575 

2580 

2585 

2590 

7250 

7275 

7300 

7325 

7350 

7375 

7400 

7425 

7450 

7460 

25 35 

2600 

2605 

2610 

2615 

2620 

2625 

2630 

2635 

2640 

7*75 

7500 

7525 

7550 

7575 

7600 

7625 

7650 

7675 

7700 

2645 

2650 


2660 

2665 

2670 

2675 

2680 

2685 

2690 

7725 

7750 

7760 

7775 

7000 

7825 

7350 

7675 

7900 

7925 

2695 

2700 

2705 

2710 

2715 

2720 

2725 

2730 

2735 

2740 

7950 

7975 

8032 

0064 

8225 

3236 

8250 

8275 

8000 

8325 

27*5 

2750 

2780 

2785 

2790 

2795 

2815 

2830 

2835 

2840 

6350 

8375 

8400 

0420 

6425 

8450 

0475 

0500 

8525 

655s 

28*5 

2850 

2855 

2860 

2865 

28 7 S 

2875 

2880 

2885 

2690 

8523.7 


9560 

8575 

8600 

8620 

8525 

8650 

8670 



QUANTITY DISCOUNTS ON CRYSTALS ONLY 

$ 5.01 to $ 9,99 Deduct 10% 


$ 5.01 to $ 9.99 
$10*01 to $19.99 
$20.01 and up 


Deduct 10% 
Deduct 20% 
Deduct 30% 


This applies only when payment in full 

accompanies order. 


10 PAGE CRYSTAL CATALOG AVAILABLE on 
COMPLETE CRYSTAL INVENTORY for 1«. 

All orders shipped postpaid except where indicated. Minimum acceptable order on crystals is $3.00. 
On electronic parts minimum is $5.00. You may combine the two; however include postage for 
electronic parts when you do. All orders will be shipped UPo when and where practical. 
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We are the WORLD’S LARGEST SUPPLIER 
of Military Technical Manuals 

on Electronic Equipment 

. . . SEND US YOUR REQUESTS 

LOW FREQUENCY CRYSTALS IN FT-241-A TYPE HOLDERS. Same pin base as FT-243. Ideal for 
SSB lattice filters, low frequency broadcast stations, marker frequencies and ect. I am closing out this 
crystal line to make room for more overtone type units. OUR SPECIAL PRICE IS NOW 10 crystals for 
$1*25. Minimum acceptable order combined is $3.00. Crystals checked for activity and guaranteed to 
oscillate. Frequencies listed below in kilocycles. 


370.370 

372.222 

374.074 

375.926 

377.776 

379.630 

381.481 

383.333 

385.185 

387.037 

388.889 

390.741 

392.593 

394.444 

396.296 

398.148 

400.000 

401.852 

403.704 

405.556 

407.407 

409.259 

411.111 

412.963 

414.815 

416.667 

418.519 

420.370 

422.222 

424.074 

425.926 

427.778 

429.630 

431.481 

433.333 

^ 35.3.85 

437.037 

438.889 

440.74] 

442.593 

462.963 

464,815 

466.667 

468.519 

470.370 

472.222 

474.074 

475.926 

477.778 

479.630 

481.481 

483.333 

485.185 

487.037 

488.889 

490.741 

492.593 

494.444 

496.296 

498.148 

501.852 

503.704 

505.556 

507.407 

509.259 

511.111 

512.963 

514.615 

516.667 



Same crystals as above, however these crystals sell at 3 for $1.00. 


444.444 

446.296 

448.148 

*150.000 

457,40.7 

459.259 

461.111 



CRYSTAL SOCKETS 



Socket 

for FT-243 

type crystal. 

(Single) 


15* 

If 

!1 IT 

ft 

If 

(Dual ) 


25* 

!l 

If fl 

fi 

ff 

(Five position) 

35* 

If 

,T HC-6/U 

if 

tf 

(Single) 


15* 

IT 

IT II 

if 

ft 

(10-position) 

$1.50 

n 

ff ft 

M 

If 

(18-position) 

$2.50 


THE FOLLOWING LISTED CRYSTALS ARE IN 
ODD HOLDERS. IVe will in the near future have 
literature showing pictures of all types of holders 
and their dimensions, ff you would like one, send 
6^ stamp for same. 

100 Kc crystal in FT 249 holder only $2.00 each 
postpaid. 

470 Kc crystal in DCS holder only $1.05 each. 
(Used in BC-312 & 342 Rcvr.) * 

200 Kc in FT 241 A holder ONLY 50tf each 
(Limited quantity). 


When ordering , be sure to give 2nd choice 
where possible . Payiriefif in full must accom¬ 
pany each order. No COD's. We refund extra 
monies. 


CRYSTAL OVENS 

High quality instrument crystal oven. 115 VAC 
60-1000 CPS. 75 Deg C; 45 watts. Plugs into 
standard S pin type socket. Size is: 4" H x I 3 //' L x 
VA‘* W. ONLY £2.50 each ppd. 

The above oven accepts one HC-6/U type cry raL 
It comes with a 257.280 Kc crystal inserted in 
oven which can be removed. The oven also has in 
adjusting trimmer so crystal can be zeroed in. 


Bliley Type TCO-1 oven. Operates on 6.3 VAC 60 
CY; 75 Deg C» Accepts one HC-6/U type crystal. 
Plugs into standard 8-pin tube socket and is the 
size of a 6SN7 tube. ONLY $1.50 ea. ppd. 

THE ABOVE LISTED CRYSTAL OVENS ARE 
BRAND NEW. 


Due to sickness and other problems, my 200 page catalog will not he ready for 3 months , The cost of 
this catalog and reference wilt he SL0(f refundable your first order ; To those who have sent me catalog 
money , / still have it and if you desire a refund , write. 



P.O. BOX 215 HUNLOCK CREEK, PENNSYLVANIA 18656 717-256-3477 


138 


73 MAGAZINE 




































THE 16 BIT 
MEMORY 

i^ELL 40 


APPLICATIONS 

64 Bit Serial Memory, 
64 Bit Serial Memory 
with Rail Inpot and 
NRZ Output, 

64 Word N-Bit Memory 
(using 4 memories). 


s 4.25 


14 LEAD 

DUAL IN-LINE PKG 

The Memory Cell h a bit oriented device, 
organized as 16 words one bit wide. The device 
is partitioned info four major functional areas: 
Data Bus, Storage, Sensing and Writing, The 
storage consists of 16 two transistor flip-flops ar¬ 
ranged in a 4 x 4 matrix, for address select ion, 
which provides non-destructive readout bit stor¬ 
age and destructive read-in. Two sense amplifiers 
with open collector outputs (tied to Vcc through 
external resistors) are Incorporated to provide 
double rail outputs and an ORing capability for 
expansion to a larger word capacity. Separate 
inverters provide Individual control for writing 
zeros ond ones Into the storage flip-flops. By 
using common data buses between each side of 
the flip-flops, the sense amplifiers and the write 
inverters, fast reading and writing rates can be 
implemented Into large memory systems. 


RADIATION FREE TUBE 



FOR COLOR TV 


HIGH VOLT AGE 


SOLID STATE 


FAST* RECOVERY RECTIFIES 

In a time when mankind 
lives with the constant fear 
of Nuclear Warfare, it has 
been discovered that dan¬ 
gerous radiation may be 
present as close as in your 
o\in living room, A recent 
survey conducted by the 
county healthdepartmentof 
New York State has re¬ 
vealed that approximately 
twenty per cent of the 
color television sets studied 
were emitting radiation in 
excess of trie minimum 
levels recommended by the 
National Council on Radia¬ 
tion Protection and Mea- 
surement. $10.00 

__ 50,000 Volts, Replaces RCA 

3A-3A or equivalent. Guaranteed for life of 
set or 5 years. Eliminates heat to prolong life 
of other tubes. 


PLASTIC CASE IC's 


FIRST LINE UNITS 


Quadruple 2 - Input Nand Gate 
Master Slave Flip-Flop Logic 
Dual 4 - input Positive Nand Gate 
Dual 4 - Input Positive Nand Buffer 
4 Wide 2 - Input And-or-Invert Gate 
Dual 2 Wide - Input And-or-Invert Gate 


1,50 

1,75 

1,50 

1,60 

1,50 

1,50 


IC’s 


dual 4 - input nand gate 

*** M L5 5,5 to( 3.Of. mmnMj 

ifW* »%b mU i o to 1.0 Toll* 

*1* Urol * 3.0 to 1.5 Volt* 
Output alfn«lt *0' 1 * 0*1 * .3 Volt, T*pi*al 

*1* 1***1 * 3,5 Volt, Typical 


$ 1.50 


92» 


TTfili unit 1* * f**t mltcftLn*-*p**d, TTL (Tltnilitor franilitor 
U%lc) dual HAND fat* wtileta h*a * nld* rant* of application* ia 
4lilt* 1 control and eo*put*r *yat*a*. Each gat# in th* piekag* 
ap*r*t#a lndap*nd*nt lf t th* output balng at * *1* it**I If a*9 
or aor* input* of that gat* an at a '0* ia**l, Tha output U • 
1***1 If *11 Input* of th* gate *r* at * l***l. a* 

acta Ilka a *|* input. 


>01 


IC’S 


LINEAR OR AMP 



709c 


$ 1 . 75 ! 

9 lass Pick's 

j ■ I W.if run I - ffiM 

th* X»at*r-Sia** flip-flop it • fast a*fltehi^g-*p#*4 TTL 
(Tnniiitor Translator U>f Lc) circuit "filch provid*# tha tap*frit* 

Ity of * taring or r**t«fr#rlng; digital Inforaitlon *hleft hat fr#*n 
ant a rad Into It, alth*r in a a?ftchr#nou* (co***nd#4 taj th* clock 
Input) or iiinehronaua (Indapandant of clock) *ann*r, it pro*id** 
ractlaaB op*r*tlon -lth. a alhgli-phat* clock iourc*. Input data 
1* i*t*d into th* *"*aat*p" tout* aUiaant whil* tha cloak la it a 
*0* lavtl, dh*n tha clock la brought to a 1 1" 1***1, tha input 
dita gat** *r* sum 01 ad, and Information la tranafarrvd to tha *«!***' 
tDiiU *la*ant, oaatng It avallakia at th« output*, An Inttmal 
bufrar aopliftar 1* ua*d to ,**due* tha clock input load to on# unit 
io*4, 

Tula nip-flop find* a vld* rang* of application* in digital 
control and eoaputora, and *111 pirfom auch function* a* fra quarter 
dl Tiding, counting and taoporary itor*gc of Information. 

PEP LIGHT CONTROL 

American Made 
300 Watts - LL-12 

Table lamps and other indoor 
light fixtures plug into this 
unit which meters the amount 
of light outside. At dusk, the 
lamp lights up—and turns off 
at dawn. Controls up to 300 

watts - $ 4.00 


PEP DIAL-A-LIGHT 

American Made 600 Watts 
LA-6 00 


Perfect home lighting from a 
candlelight atmosphere to a 
full 600 watts. Rotary ''click" 
dial regulates initial electricity 
flow, assuring longer bulb life, 

$4,00 




PEP LIGHT - GUARD 


American Made 
300 Watts - LG-5 
Light guardian for entrance, 
patio, or garage; specifically 
designed for floodlight as well 
as conventional outdoor light 
use. Photoelectric eye turns on 
lights with 300 watt capacity. 



$4.00 


LET US TR V TO HELP YOU WITH YOUR ENG. PROBLEMS 

PARK ELECTRONIC PRODUCTS 

P.0. Box 78, N. Salem, N.H. 03073 

NO SALES TAX -WE PAY POSTAGE OTHER PRODUCTS ON REQUEST 
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LIBERTY 

PAYS 


MORE! 


LIBERTY 

OFFERS 


MORE! 


WILL BUY PRESTEL FIELD STRENGTH .MEHR 


ALL 

• ELECTRON TUBES 

• SEMICONDUCTORS 

• Military Electronic 

Equipment 

• Test Equipment 


(Model 6T4G) 

Frequency Range: 40 to 230 
and 470 to 860 Megahertz. 
Calibrated outword from 10 
to 50,000 Microvolts. Nothing 
makes it easier to properly and 
speedily find the correct place 
to install TV, FM and Com¬ 
munication Antennas. You can 
measure and hear the signals 
with this 41/2 volt battery economically powered 
unit. There is nothing else like itl 

Only $120.00 


WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES 


548 Broadway, New York, New York 10012, Phone 212-925*6000 



























EXPERIMENTING IN FACSIMILE? 

INVESTIGATE 

Used and Factory Reconditioned 

ALDEN WEATHER MAP RECORDERS 

• MODEL 9137 IN SERVICE 6 TO 12 YEARS 

9137EA Three speeds {60/90/120 rpm) mechanical 
shift. Feed rate is 96 tpi. Includes program 
clock and vacuum tube electronics. 

Series C Two speeds (60/120 rpm) electric shift. 

Feed rate is 96 Ipi. Includes program clock 
and vacuum tube electronics. 

• MODEL 9217 IN SERVICE 5 TO 6 YEARS 

Two speeds (60/120 rpm) electric shift 
(Some have 3 speeds with mechanical shift* 
ing 60/90/120 rpm). Feed rate is 48/96 Ipi 
or 96 Ipi depending on availability. Includes 
program clock and vacuum tube electronics. 

• MODEL 9244 IN SERVICE 1 TO 4 YEARS 

Two speeds (120/240 rpm) electric shift. 
Feed rate is 96 Ipi. Includes program clock, 
storage area and vacuum tube electronics. 

• MODEL 9244T (PRESENT PRODUCTION MODEL) 

Two speeds (120/240 rpm). Feed rate is 
96 Ipi. Completely transistorized, includes 
storage area. Program clock is extra. 

The leading manufacturer of 18" facsimile weather chart recorders is in the process of 
converting an existing network for fully automated weather chart transmission. This 
conversion will make available a number of used 18" weather map recorders ideally suited 
for use by anyone interested in experimenting with facsimile. 

All recorders are in operating condition. They include the recording head, all necessary 
electronics including automatic start, phase and stop circuits. Operating at speeds of 60, 
90, or 120 rpm (depending on model), these recorders with suitable receiver and FSK 
converter, can be used to monitor radio weather chart broadcasts from stations located 
around the world or modified to accept press wire photo transmissions or transmissions 
from orbiting weather satellites. 

These recorders are available strictly on a first-come, first-served basis. Call or write: 

Mr. Richard J. Boire, Surplus Equipment Sales 

ALDEN RESEARCH CENTER 

Westboro, Massachusetts 01581 • 617-366-8851 

& IMPULSE RECORDING EQUIPMENT CO. INC 
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SLEP ELECTRONICS COMPANY • • • 2412 North Highway 301 • • • Ellenton, Florida 33532 • • (813-722-1843) • • 


Radio Receivers & Transmitters: 

BC 348 Receiver, tunes 200 500ke and 1,5 18mc, 28 vdc, unmodified .......... - - ,$ 65.00 

BC-639 VHF Receiver with AC power supply, tunes 1001 56mc * _..65.00 

R-444 APR-4Y (ALR 5) Receiver, less plug-in converters. CV-253/ALR or TN plug-ins. ..... .S 37.50 

AFX 6 Transponders, famous moonbounce set... t ... r .... + .18.50 

T-47 f ART 13 Collins TransmlTter, tunes 2 1 8mhz, 28 vdc, still going strong..19.50 

T 67/ARC-3 VHF Transmitter, tunes 100 1 5©mhz, 28vdc, popular on 2 meters ... .$ 18.50 

R 77/ARC-3 VHF Receiver, tunes 100 ISGmhz, 28 vdc ....18.50 

R-5/ARN-7 ADF Receiver, tunes 100-175khz, 115V/400cy & 28vdc, a good VLF receiver _S 12.50 

RUQCollinsVHF FixedTu ned receiver, 118-1 36mhz ( single channel ,115V/60cy 19.50 

T-23/A RC-5 VHF Transmitter, tunes 100 156mhz, 28vdc, a lot has been written on this one ,$ 1 5.00 
BC 645 Transceiver, tunes 46G-490mhz, complete with control box, antenna, dynamotor 

and mount, 12/2 8 vdc input, excellent for conversion to 420mhz ham band . . ... t .... S 21.50 

RT 19/ARC-4 VHF Transceiver, 100 1 56mhz, 28vdc, good for 2 meter use.15.00 

R-19/TRC 1 FM Receiver, 70-IOOmhz, 115V/60cy, see conversion articles ..S 19.50 

Bendix RA-10 RDF Receiver, tunes 150 1100khz & 2-1 Omhz, use for transmitter hunts.,$ 16.50 

URC 4 VHF-UHF Emergency Walkie-Talk ie, less batteries, good for 2 meter use ... .$ 18.00 

BC 1206 Beacon Receiver, tunes 2G0-40Qkhz, 24vdc.....$ 12.50 

BC 733 Receiver, 108 1 10mhz, 24vde, a well built set to play with ..... $ 6.50 

TCS 12 Receiver-Transmitter, complete with CMX-46159 receiver, COL-52245 transmitter, 

COL-2 1881-A 12vdc dynamotor power supply St COL-20309 115V/60cy power supply, tunes 

1.5mhz to 1 2mhz ..._.............. *. * ....... _* S 69.50 

R-81/ARW-20 Receiver set, 28vdc ....$ 15.00 

AN DRN-11 Transpondor set, has good UHF possibilities ..... ....$ 14.00 

BC-659 Transceiver, F M 27-38.9mhz ........ . *S 18>00 

IP-69A/ALA-2 Panoramic l ndicator, 30mhz IF input, 115V/400cy, see 7 3 conversion,..$ 27,50 

R BW 2M Panadaptor, 5.25mhz I F input, 115V/60cy ...32.50 

R 31 6/A R R-26 FM Fteceiver, 162-1 73mhz, less case ... . .$ 45.00 

RT'86/AFW-1 Radar Set..............| 18.00 

CP R-46 AC J Radar Receiver.. t .4 20.00 

CV-216/URR SS8 Converter, requires 200kc IF input, 1 15V/60cy, goes with Navy receivers ,$ 65,00 

BC 1032A Panadaptor, 5.25mhz I F input, 1 15V/60cy. . . . .... , £ 32.50 

TBX-5 Transmitter Receiver Unit, 2-8mhz, less power supply. £ 12.50 

RT 157/APN-68 Transpondor Set, 214-234mhz, 80& 1 1 5 V/400cy....„ .. . .. ( .$ 15.00 

ARC R*15 VHF Receivers, tunes i08-135mhz, complete with 28vdc dynamotor. it 19.50 

Co 11 iris 1 7E -2 T ransmitter, soon to be a collector's item .. ...4 12.50 

ARN-5 Gtideslope receiver, 332-335mhz, 24vdc, has a lot of good components or use 

it in an aircraft .. ♦.«. *$ 9.50 

Hammarlund SP-600JX-17, tunes 0.54khz to 54mhz, 20 tubes, 19“ rackmount receiver 

with dust cover. The best of all models . .... ... „.... ,$285.00 

ARC-1 VHF T ransceiver, 100-156mhz, less 832 A and 24 volt dynamo tor , .. .4 9.95 

BC 1000 Transceiver 18 tube portable, 40 48mhz, can be convex ted for 6 meters .. 4 14.50 

U RC-11 Walk ie-Talk ie ideal for 220mhz, see May '69 CQ conversion ...*. , .4 14.50 

Motorola T-416/GR FM transmitter, 152 174mhz ff 2 channel, part of VRC-19, 25 watts 

output, easy to convert for 2 meters .. *...*$ 18.50 

ARC 2 Transceivers. 2 to 9.G50mhz, 30 watts out, superhet receiver, autotone . .. ... ,4 47.50 

Teletype Equipment: 

Teletype Corp. Model REC-30 power supply .....*... • 

Northern Type 111 IF Monitor .. t *.*.*..*«*.*»*. * i> 

Northern Type 105 Frequency Shift Keyer .........S 

Limiter for RSA-1 F requency Shift Receiver, rackmount...... S 

Model 14AS Tape Printer, Wastes n Union Teletype machine ^ t . ....., , ... ,!S 

C-808/GRC-26A Radio T eletypewriter control . . .*... At 

RA-54'A Teletype Power Supply ..........J5 

Model 15 KSR Teletype Machine, good condition, synchronuous motor ... .8 

TT 1 07B/FG Teletypewnter-Reperforator, 60 or 1 00WPM, 1 15V/60cy .. .4 

RA 87 Rectifier Power supply, converts AC to DC for operating teletype line circuits. $ 

CV-57^URR F requency Shift Converter, with any 455 k c IF receiver, a popular 

t c 101 y c o n r 1 1 . r . + . r . . .. ■ . ... , . , , .. . ... .. . ... ... ... ... .., ...... . ... ... .... , « + . . . . . >p 

Radiation B I nc. Model 1 4 1 02/1030 Teletype Test Set, consisting of 14 200B Tel-A-Scan f 
TDMS-6EB-R2 Receiver and TBMS-SEB-R-2B Transmitter ( used to overhaul late type 
teletype systems .... ....a..,.*.......,..,. ......... ,$ 

Radio Part and Associated Equipment: 

Jennings ECS 3'30mmfd, V5KV vacuum variable capacitor, new ...$ 

Jennings UCSX 1000, 20 lOOOmmfd, 12.5K V vacuum variable capacitor, new ..$ 

RA-84 AC Power Supply for BC-779 Super-Pro receiver, rackmount ... 

J-37 Code Key, a very good surplus key.... 

Brush Dual Channel DC Amplifier B L -o30 r complete in cabinet, . .... 

AM 40A/A3C I nterphone amplifier, 4W output, 28vdc . . ..... 

AM-26/A 1C Interphone amplifier, 4W output, 28vdc ... , , , 

EE 8 F ield Telephones, less batteries, price per pair..... 

Carter Rotary Converter JR 101 0CW4, 2Svdc input, 1 l5V/60cy at 9.6amp output. 

Type K -20 Aircraft Camera, a very popular surplus aerial camera ..... 

Cold Cylinder Test I ndicator, has beautiful 0-400uadc meter ... 

BC 709C Interphone amplifier, uses standard batteries, good for plane, car, camper, etc.. 

Bendix AN-5851-1 Sextant, Bubble type, used good condition, ideal for navigation, in case ... 

Transformers for Surplus Conversion: 

Transformers are with 2-18 volt center tapped windings. Connected in series delivers 36 volts 
connected in parallel 18 volts at twice rated current through rectifier bridge will give 12 or 
DC. Primary on below transformers 115V/60 cycle. 

lamp wt. 3 S 6.20 12 amp wt. 16 $23.90 30 amp wt. 27 $52.00 50 amp wt. 38 

4 amp wt, 6 $11.70 24 amp wt. 25 $42.25 50 amp wt, 38 $61.20 


12.00 
10.00 
15.00 
12.00 
16.00 
22.00 
1 7,50 
60.00 
125.00 
18.50 

65.00 


175.00 


17.50 

24.50 

18.50 
3.00 

24.50 
4.00 
4.00 

15.00 
$ 65.00 
4 75.00 
$ 2.00 
$ 3.00 

$ 24.00 


as rated; 
24 volts 

S61.20 


Junk Box Nightmare: 

For this special 73 Surplus issue, we have put together 50 lbs. of small valuable electronic 
components consisting of surplus resistors, capacitors, switches, connectors, circuit boards, 
transistors, small screws, knobs, variable capacitors, tube sockets etc. etc. All small components, no 
heavy transformers, etc. Each box is different, guaranteed to satisfy you. 

special postage paid deal $16.50, two for $30.00. A once a year bargain. 


Aircraft Pilots: 

Bendix RT-221A/CNS-220, 118.00 to 135.9mhz> 50khz spacing 360 channel VHF communications 
transceiver, weight 4 1 /* lbs., size X 2%** x 12", all solid state, 1968 models, 12 or 24 volt, $345.00, 
sells new for $945.00, 
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Test Equipment 

OS-8 U Portable O'scope in carrying case, excellent for the ham shack, 1 15V/60cy ......... r S 45.DO 

TS-413/U Signal Generator, 75khz to 4Qmhz, t 15V/60cy, good low frequency generator.SI 75.00 

TS*1 75/U F requency Meter, 85-1OOOmhz, less batteries....S 60.00 

TMC Variable Frequency Oscillator Model VOX, 2-64mhz H stable as a rock .85.00 

TS-375/U AC-DC Voltmeter, complete with all probes.... . ....$ 20.00 

BC-221 Frequency Meter, 1 25khz to 20mhz, less batteries...$ 60,00 

TS-125/AP Precision S-Band Power Meter, 2mw sensitivity.. ...... .,.S 12,00 

M96B Signal Generator, 150 to 235mhz ..... ....... ... . ., , . $ 18.00 

f E 36, SC R-522 test set, contains 0 1 made meter, control, cables, nice wooden case..$ 9.50 

ME -29/U Portable Ammeter, range 0 1, 5, 10, 50, 100, 5 0Qmadc ........... .. + , * * . . ,$ 1 0.00 

TS328B/U Portable E lectrical Frequency Meter, 380cy to 420cy .. # ... .,...$ 1 5.00 

BE-67 Portable Mrlliammeter, range 0-1 made, uses 9vdc battery , . ..* *$ 7*50 

TS-15B/AP Flux Meter, 1*2 to 4.5 gauss ...18.00 

TS-268D/U Crystal Rectifier Test Set, checks 1 N-2 1, IN-23, etc....S 18.00 

URM-30, U RC-4 Walkie-Talkie test set, for alignment & testing, also checks battery 1 5.00 

I 18IB Portable relay adjusting set, used to measure and control current, has meter__ S 16,50 

Ideal ^41-001 Portable Insulation Tester, 5G0-2500V, complete with prods 20,00 

ME-30/U Voltmeter, rackmount, 0-300V in 12 ranges, frequency range 20cy to 2 mh 2 ..S 18,00 

IE-1 7-E, BC-611 Walkie-Talkie test set, used for alignment and testing . ... ..3 1 5.00 

TS-69/AP Cavity Type Frequency Meter, 400 to lOOOmhz .... . 3 1 7.50 

TS-10A/APN Radio Altimeter Test Set .... -. .. ... 

TS-16/APN Altimeter Test Set, used to check and align radio altimeters.. 

Microlme Model 123B Wattmeter Bridge, *1 to IQmw, -10 to +10D8M, 115V/60cy 
Supreme Model 599 Tube Tester, Portable, checks the old time tubes 


18.50 

24.50 
18.00 
15 00 


I -1 778, a popular surplus tube tester, complete with tube data charts .......... .S 1 7.50 


Sanborn Model SR-40O, 330V/400ma power supply, heavy-duty rackmount type . . . 
General Radio Model 813B Audio Oscillator, 400 cycles, a good freq. standard 


18.00 

20,00 


Weston Model 311 Potential Transformer, ratios 4600 and 2300 . . .$ 20.00 

TS-1 78/ARM-1 Portable Multimeter, measures dc volts and dc milHamps ..$ 17.50 

Lambda Model C-281 Regulated DC P/S, 125-325vdc at 200ma 8t 6<5vac at 10 amps output . ,$ 16,00 

OS-34/USM-32 Portable General Purpose O'scope, 1 Ocy to 4mhz, 1 1 5V/60cy.*.$ 80.00 

Sorensen Model 1 000S AC Voltage Regulator, input 90 130vac H output 117V/50-60cy at 1kva$ 20.0U 

TS-226A/AP Power Meter, range 405 425mhz, power range 0-1000 waits, 1 15V/6Gcy .S> 27.50 

TS-92/AP Alignment Amplifier, frequency range 1 5 SOOmhz, 1 15V/60cy , ,... . * .$ 24.50 

Lavoie Model 1 05SM Portable Microwave Frequency Meter, 375-725mhz , .. 19.50 

URM-32A Heterodyne Frequency Meter, 125khz to lOOOmhz, with orig, calibration book . , .$ 95.00 

General Radio Pulse Generator Model 869-A, .3 to 70 microseconds . . 29.50 

Measurements Model 79 A Pulse Generator, 60 to 100,000 cps . .. . .. . .. . .. * * * .$ 21 ,50 

Berkeley/Beckman E xpanded Scale Meter Model 101 R50-6, rackmount. . ,.. 19.50 

Measurements Model 82 LF Signal Generator, 20cy to 2O0khz and 80khz to 50mhz ..$175.00 

Dumont 304-R General Purpose Oscilloscope, rackmount, 5 inch . S 65.00 

Hycon Model 627 R Oscilloscope, rackmount, general purpose, 3 inch . . ... S 60.00 

Hickok Model 640AF General Purpose Oscilloscope, 5 inch ...... . . .. . .3 60.00 

H ickok Model 695 VHP Television -F Ml AI ignment S ignal G enerator . . , .. .. S 3s. 00 

TS-418 Signal Generator, 400 to lOOOmhz... . . . , ...«.. SI75.00 

TS-419/U Signal Generator, 900 to 210Qmhz .......... . ..J$ 175.00 

Tektronix RM-125 Power Supply for Type 122 Pre Amplifier . . , . .. S 19.50 

Tektronix Type K Plug-in, fast rise *05-2Qu/cm.. *. .. *.»,,*,$ 65.00 

Tektronix Type 162 waveform generator . * .... . * *.... *.$ 19.50 

TS-2300 Frequency Power Meter, Radar X-Band, for un modulated and pulsed signals, 

a popular radar lab item .. ...... ..*.. . $ 29.50 

TS-170/AR N-5 Glideslope test set . , , . * ... , , .$ 17.50 

TS 155 Signal Generator, 2400 to 3750mhz, apopularunit ,. . . *.*....$ 49.50 

Stoddart 90329-4 Power Supply for NM-50A .. , ,.*. * .S 65.00 

UPM-6B Transpondor test set with probe.... , * . ..3185.00 


ATTENTION: KW Linear Amplifier Builders: 

Jennings UCS 10-300mmfd vacuum variable capacitor, 7.5KV, complete with gear drive 

train and mounting b r a c k. ^31 . ................... 7 + 

Eimac 3'100QZ, fresh yellow factory boxed with guarantee * * . .. . .3 79.00 

Ermac SK-510 socket, 3-1 000Z and 4-1000A .. , . . . . . ...... . S 10.50 

E imac SK-516 chimney for 3-1 000Z . .. .$ 12.00 

Eimac SK-506 chimney for 4-1000A *... . .. . . 3 12.00 

Eimac H R-8 Heat D issipating Plate Cap for 4-1000A and 3-1000Z .2.85 

Eimac 3-500Z, fresh yellow factory boxed with guarantee * . . T . .... . .... .,. * S 32.00 

Eimac 3-400Z, fresh yellow factory boxed with guarantee . ........ $ 26.00 

Eimac SK-410 socket for 3-400Z and 3-500Z ..... ...$ 10.50 

Eimac SK-416 chimney for 3-400Z and 3-5O0Z .. .3 7*00 

E imac 3 K-650 socket for 4X150A r 4CX250B no screen bypass . . 3 12,00 

Eimac SK-626 chimney for SK-650 and SK-620 P . * ... . * . * . . .75 

Eimac SK-620 socket for 4X 150A, 4CX250B, has screen bypass . . . . * .4 1 3.25 

Eimac SK-80QB socket for 4CX 1000A.*.* . * .*.59.50 

Eimac SK 806 chimney for SK-800B .......$ 8.60 

Type 572B/T160L, fresh factory boxed heavy duty power triode with guarantee, directly 

replaces 811A . .. * . * . .*.. . . . ,,**.*$ 1 7.50 

Type 8236 Heavy Duty, direct 6DG5 replacement, 60 watts dissipation, gives improved 

tube life and greater peak power output without plate getting red . .. .. 3 15.00 

Above shipped U.P.S., REA, or Parcel Post. Add for shipping, excess refunded. Write for special 
Eimac tubes prices. Give us type tube used. 


Radar Equipment: 

SIM-12/Ar A-16 Range Marker Unit (bombsight) ., *.. . .. * - * *x 

SN -368/A PS-31 Synchronizer, Radar . .. ... * • - - . 5 

AM-837/ APS-20 Amplifier, Radar.. . S 

PP-1G57/AP Radar Power Supply ... . . . - ... 9 

AM-674/APA-57B Wind-Servo Amplifier, Radar .. ,*.4 -.. S 

SA-235/AP A-57 I nertia switch, Radar ....... . - * *.. .. S 

MD 11 Q/APT’16 Radar Modulator . .. . . -. *.? 

MX-284/APN-12 Videogate, Radar . . ..... $ 


17.50 
35.00 

19.50 

19.50 
18.00 

12.50 
12.00 
10.00 


Boat Owners: 

APN-9 Loran Systems with 12 voir transistor power supply, go back to your favorite fishing spot or 
navigate world wide with this Loran A set. Price $225.00, send for detailed information. 


AH equipment excellent condition, FOB Ellenton. Satisfaction guaranteed or money refunded. 
Immediate shipment. Write or phone (813) 7 22-1843, Bill Slep, W4FH Y._ 
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SURPLUS 
ISSUE 
SPECIALS ! 



INDUSTRIES INC 


SURPLUS 
ISSUE 
SPECIALS I 


120 Manfre Road Watsonville r Calif. 95076 405-724-7508 


VACUUM VARIABLES — Largest and best diversified stock in the world — From tiny ECS-3QPF tOKV 
to The big water cooled ceramic units 50Q0PF 60K V. Most types in either glass or ceramic. Every unit 
individually tested and fully guaranteed. Write for capacitor Flyer No, VC-200, 

EXAMPLES (Immediately available from stock plus hundreds more). 

(1 0-3QQPF @ 7,5KV) also 10 Si 15KV available 

4- 465PF @ 5KV) list price $310.00 

5- 75QPF @ 5KV) Hst price $270,00 
7-1000PF @ SKV) list price $260,00 
20-2000P F @ 5KV) hst price $460,00 
10-300PF (P 7.5KV) ceramic type 
25-250QPF 5KV) ceramic type 

(Higher voltages upon request) 

AH units complete with drive-head and mounting hardware. 


ucs 

300 

USLS 

465 

UCSLPA 

750 

UCSL 

1000 

UCSL 

2000 

CVDD 

300 

cvcc 

2500 


$ 43.00 
68,00 
72,00 
78.00 
138.00 
88.00 
158.00 


SPECIAL BIFILAR FILAMENT chokes for that 
new 2KW PEP Linear, 2-30 MC f good for 32A 
continuous. Excellent inductance and low voltage 
drop. Insulated body and ready to mount. 

JI-FC32 $ 8.00 

Also available 60A version JLFC60 14,00 

Matching plate choke 800 MA JI-PC80Q 5.00 

Matching plate choke 2.0 A JI -PC2000 9,00 

(Descriptive literature available upon request) 

COMPUTER GRADE CAPACITORS 


55 VDC 
45 VDC 


1250 MFD @ 180 VDC 
3750 MFD @ 75 VDC 
5000 MFD @ 

5500 MFD @ 

1100 MFD @ 250 VDC 
100 MFD @ 200 V 
900 MFD @ 75 V 
8000 MFD @ 55 V 

Sprague, Mallony, G. E 


.88 

,58 

.48 

43 

1.88 - NEW* 
.48 
.38 
.52 

etc. 


Dozens of other types available. Please ask for 
Cap Flyer No. C-100, New cad plated mounting 
brackets for computer grades .. ,14 

Thousands of capacitors available. Many are 
brand new in addition to military equipment 
pull-outs and all tested and guaranteed. 

,01 MFD at 1.4KV Disc, ceramics {new) ideal for 
diode strings . ....*.08 ©a 

Also PC (shortleads) type disc capacitors .01 and 
.022 (1KV and 1.4KV), These leads are long 
enough to bridge the 1,5A diodes .03 ea 

Plastic capacitors ,05 MFD at 1GKV DC 

T/* 9 x \ W* .. ...*.1.75 ea 

Glass-mike (Gudeman) .01 MFD at 10KV DC 5" 
x 114" , , . .....2,85 ea, 

I WORLD'S LARGEST SELECTION of SILICON 
Rectifiers and Ass'ys from a single source. Each 
unit is individually power tested and guaranteed. 
(AH units unless indicated are single cnip silicon) 

STO Top Hat 1.6 a units are available from 5QV PI V ,03 on 
to 1400V PlV # .32 ea. Type junction is also stated (alloyed, 
diffused) 

Epoxy or glass 1.SA units .ire available in the same ranges as 
the top hats from 50V units @ ,05 ea to 1400V units at ,46 
ea 

Jl also has available prom, epoxy controlled avalanche units 
that wifi meet or exceed mil specs. These units are unbeat 
able. They range from 2QQV @ .12, SOOV @ .26 1200V (P 
,38, 1600V @ ,68, and 1800V ® .88 each. 

* i 

Epoxy 3 Amp units UoOn to be available in controlled 
avalanche). They range from 50V @ .08,600V @ .24, 1000V 
,48, 1200V @ ,68, 1400V .SB, 

These units have a one cycle short ck*t current of 240 Amps, 

112 Amp stud mounts. Stool or epoxy case (REV, POL. also 
available). These range from 50V unit @ ,14, 400V @ ,32, 
800V <§> ,68 1 1000V .98, Also available 40A ( 70A, 100A, 

l60A f 240A, 275A, and many more. Complete rectifier 
ass'vs available for everything from battery chargers to h* 
voltage stacks. Custom building of poly phase assays for any 
application from battery chargers to welders to broadcast 
stations is our speciality. All ass'ys are fully tested end 
guaranteed before shipment. 


• Sample selection of TUBE INVENTORY* 

Largest percentage new, tested and guaranteed, 

RCA 3E29 (Sim to 829B) w/heat diss, 

plate caps .. , , . .. .. $ 2,85 

RCA 6146A __ . . . . ..2,95 

RCA 813 * .. -.. , .. . 8,75 

Matched 813's for GG Linear per pair . . . , .25,00 

3B28 (Zeon Type 866) .... 2,25 

4CX250B/7203 (premium ceramic tetroids) 16,00 
5R4WGB (Foam Suspension) . . 2,85 

Thousands of military equipment pullouts tested 
and guaranteed in cartons. Ask for Tube Flyer No, 

T -** 7 3. 

• HUNDREDS OF EXCELLENT TRANS- * 

FORME RS available all voltages, current* 
sizes and weights. Units tested and guar 
anteed. Semple selection (Write for 
XFRMR Flyer No. TX55>. 

Pri, 1 15V 60CPS. Sec 6 3 volts at 8.0 amps. Triad 

10083 .., • . , , 

Tapped 120V Primary Sec, 6 to 7V at 1.5 amps 

(MlL-Spec).. , t , .48 

Chicago Std. 12H. © 20DMA Mil-spec choke ,.08 

Chicago Std, 15 Henries at 1QQMA , . r , .. , ,.„ .QQ 

Chicago Std, sw. choke 4 20 H (S 300MA 5KV t NS, . , . ,2.40 
General Purpose XFRMR 350 0 350 @ 1 QDMA 6.3CT 

4,0 A .. .. 1.75 

• NEW * NEW * NEW # 

Tapped 1 20V Primary/Sec. 700 800V CT @ 5Q0MA 
(ideal for that exciter full wave bridge or Amp FW 

D8LER ...... 6.75 

Pri. 220V 60CPS (tapped) Secondaries 5V, 7.5V, 10 
& 11V CT @ 36 

Chicago Std. Mil Spec type (for 3-400, 4-1000, 813. 

etc,) , , ... . . .....18,00 

Special XFRMR for that new linear using 3-10002 or 

4.1000 A)... ...... . 

Tapped Pri. 22O-240V AC 60CPS Sec. 7,5V @ 25A . . 9.50 

• RECTIFIER SPECIALS • 

Premium 5R4 replacement 6KV 1.5A 

i replaces 4 in Parallel! . . , . ..ea 5 4,95 

Std 5R4 replacement 5KV @ 400MA ........ . . H . 2 95 

5U4 replacement 3KV P 1 A (replaces 5Y3 5V4 

5Z4. 5T4, 5AW4, 5931 and 6004). . . , . /. 2.45 

80 type replaces 82, 83. 83 V. & 5Z3 2K V @ 1A.1.85 

1N34 type Germanium diodes for general work . . . , , ,05 
Solid state meter protector (10 micro amps to 1.GA) . .66 

"Special" OZ Pak Rect Ass'y use asfWCT, FW8 or 

FW 00L R 3.5KV out ® 1.5A . . . ---- 28.00 

OZ Pak blocks x 2" x V % wave silicon ass'y 
(need 2 for FWCT FWD8LR or 4 for bridge) 

Min of 7KV PlV is& 1.2A hermetically sealed 

6 - 32 term, i., ^ , ea.4.S0 

Heavy duty OZ Pak block ass'y (same size! 2.SKV 
PlV @ 6A output (both units R/C compensated , * . 4,50 

Compact FW8 ass'y Ti" x y," 2KV PlV <P 1A . . r . , , 1.95 

Small {V* x 3/8") FWB ass'y 800V PlV @ 1.5 A.1,25 

Small (5/8" x 5/8") Flat Pak rectifier 2KV PlV 

«* 1..6A . . .... .... . , ,96 

Multi junction ass'y T' long with std ferrule ends. 

Controlled avalanche type 4KV @ 300MA (HI- 

F req, type) ... . , . * f , , * * , ,85 

Multi junction axial lead avalanche diodes 5KV 
@ 200M A -*..... • . .75 

• Complete power supply only 5" x 5" x 4 rt input 
220V AC output 7, OK V @ 35MA - Xfrmr, 
rectifiers and filters self contained. Ideal for 

scope or experimenter ... ...,2.95 

75A series Reef replacement kn (or any good Rx) 
silicon 5U4 plug in unit plus ISO Ohm Dole-Ohm 
type dropping resistor (with instructions} 2.75 


Don't Forget Our New JENNINGS ELECTRONIC CENTER at 1280 No. 4th St., San Jose , Califs 
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WE NEED 

YOUR SURPLUS TUBES 

1P21 
2C39 
2K25 
2K48 

2K (any digits) 

3-400 

3- 1000 
3B24 
3B28 

4- 250/5D22 
4-400A/8438 
4-10Q0A/8166 
4X150A 
4CX250B 
4CX250R/7580W 
4CX300 
4CX250A/8321 
4CX10OOA/8168 
5R4WGB 
6BL6 

6BM6 or 6A 
6L6 
7D21 
8D21 
9C21 
9C25 
75TL 
805 
807 
810 
811A 
812A 
813 
832A 
833A 


Offers 5% bonus over highest offer. 
SHIP COLLECT FOR PAYMENT. 

AN/GRC-3, 4, 5,6, 7,8, 9, 10, 19, 26, 46 
RT-66, 67. 68, 70, 77, 102, 104, etc. 
AN/APR-13, 14, 17 

RECEIVERS 

URC 14 VRC24 

R-388 R-1051 

R -388A CV-253/ALR 

R389 51J-2,3,4 

R390 CV116 conv. 

R390A AN/URR- 

R391 AN/FRR 

R-392 AN/SRR 

R-220 AN/SLR 

R-1125 AN/ARR 


SG-12A/U 

SG-1A/ARN 

SG-13/ARN 

AN/URM-32 

AN/URM-48 

AN/ARM-9 

AIN/USM-16 

AN/URM-44 

TS-757 

TS-684 

TV-7 

SG-24/TRM 

AN/PSM-4 

TS-510A 

AN/URM-25 

AN/URM-81 


SG-2A/GRM 
AN/ARM-25 
AN/ARM-22 
AN/ARM-26 
AN/URM-43 
AN/UPM-98 
AN/ARM-68 

OS-8E/U 

TS-723 

TS-683 

TV-2 

ME-30C 

AN/PSM-6 

TS-823 


AN/URM-26 

SG-66A/ARM-5 

AN/URM-80 

AN/ARM-8 

AN/ARM-31 

AN/ARM-29 

AN/APM-66 

AN/U PM-99 

AN/USM-44 

AN/UPM-32 

TS-330 

TS-710 

TS-621 

TS-505D 

AN/GPM-15 

TS-1100 


304TL 

VA (all types) 
250TH 
450TH 
450TL 

QK {all types) 
715C 
802 
891 R 

TW {all types) 
TWT (all types) 
NL (all types) 
4000 series 
5000 series 
6000 series 
7000 series 
8000 series 


All H-P, Boonton, ARC, GR 
Bird Measurements Tek, etc. 


COLLINS 


AIRCRAFT EQUIPMENT 


578X 
479S 
479T, etc 


AN/ARC-27, 33, 34, 38, 44, 52, 

54, 55, 58, 73, 84 
AN/ARN-14, 21,59, 65, 67, etc 
AN/ARR, APR 14, etc. 

Please send us your surplus inventory lists. We want to buy other tubes and 

Transceivers — Receivers — Test Equipment. 


308 HICKORY ST, ARLINGTON. N.J. 07032 

Phone: 201 998-4246 
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WE BUY RIGHT & SELL RIGHT - 



C&H SALES starts oft 1970 with a Slam Bang Sale! 


H.P. 130A Scope DC-300KC.$295.00 

H.P. 1308 Scope DC-300KC.350.00 

H.P. 151A High Gain Amp. Plug In. . . . .'.50.00 
H.P. 152A Dual race Amp. Plug In. ... .50.00 
H.P. 200T Telemeter Osc. 250 CPS 

into 100KC output 160mw.75.00 

H.P. 202A Function Gen. 0.008 CPS 

to 1200 CPS . 125.00 

H.P. 211A Sq. Wave Gen. 1 CPS to 1 MC . .100.00 
H.P. 212A Pulse Gen. Pulses from 
0.07 to 10 microseconds, 50 watts 

of pulse power . 75.00 

H.P. G281A Adaptor .. 20.00 

H.P. G370C Fixed Attenuator 10 DB . .35.00 

H.P, X382A Var. Att.150.00 

H.P, 415B Standing Wave Ind. Freq. 

1000 CPS ±2% .75.00 

H.P. 450A Amplifier Freq. Res. 

±0.5 DB, 10 CPS into 1 MC .25.00 

H.P 4758 Bolometer Mount.50.00 

H.P, J485B Detector Mount..20.00 

H.P. 710A Power Supply output 
continuously variable from 180 to 
360V. 6.3 VAC center tapped also 

provided. ONLY , , . ..15.00 

H.P. 712B P.S. 0-500V 200 MA.50.00 

H.P. AC 60K Barretter matching 

Transformer.20.00 

H.P. 350D Attenuator Set.95.00 

H.P. 430C Power Meter...50.00 

ARC RADIO EQUIPMENT 

T-11B xmtr. 1 18-132 MC. .$19.95 
T 336 xmtr, 118-132 MC. . ,19.95 
I 13A xmtr, 125-148 MC. . .19.95 
R-10A rcvr, 520-1500 KC. .19.95 
R 1 1A rcvr, 190-550 KC.. . 19.95 
R-22 rcvr, 550-1600 KC . . . 19.95 

B-10A converter. . ..19.95 

D-10A 23-volt Dynamotor for use w.'above rcvrs.. ... 5.00 

Control boxes C-18. 22, 37, 44, 984 .ea 7.50 

K-12 Relay box. 10.00 

E-13B/ARN30 Rack .. 7.50 

A-13A Antenna. 35.00 


Tek 

Tek 

Tek 

Tek 

Tek 

Tek 

Tek 

Tek 

Tek 

Tek 

Tek 

Tek 

Tek 


121 Wide Band Pre. Amp.25.00 

161 Wave Form Gen. ..35.00 

162 Wave Form Gen.35.00 

516 15 MC Scope.895.00 


533A 15 MC Scope 
536 10 MC Scope 
535 15 MC Scope 
502 1 MC Scope . 

"K" Plug In. 

"P" Plug tn. 

53/54E Plug In . . 

80 Plug In. 

TU-2 Plug I n_ 


* 4' v * v 


*** *** 4 ** 


.895.00 
.895,00 
.795.00 
.895.00 
. .75.00 
. .50.00 
. .50.00 
25.00 
.35.00 



R26 ARC-5 Rcvr. 3-6 MC ... 
R28/ARC-5 Rcvr. 100-156 MC 
BC 603 FM Rcvr. 20-27.9 MC 
BC 683 FM Rcvr. 27.9 39 MC 


* * ■» # 


TS 403/U Same as H .P 616A 

1800 MC to 4000 MC. 

TS 419 Same as H P. 614A 900 MC 
to 2100 MC. 


.14.95 

.14.95 

.29.95 

.39.95 

450.00 

395.00 


L & N K2 Pot.150.00 

L 8t N 2666 Ayrton Shunt 10kf2.35.00 

L & N 4395S 10k£2 Volt. Div.75.00 

ESI DP212 100K Deka Pot.50.00 

ESI DB655 Dekabox total res. 

1.199,999n .. 50.00 

ESI DC-40 Dekabox Capacitor total 

capacitance 1,111,000 uuf.50.00 

Sierra 137A Dir. Coup.39.95 

Sierra 138A Dir, Coup. 39.95 

Sierra 184 Low Pass Filter.35.00 

FXR B812A Standing Wave Amplifier . . .75.00 

Shallcross 8285 Res. Box . . . .50.00 

Fluke 803 D.V.M. (diff. V. meter).300.00 

DM-34 Dynamotor 12V In. 220V Out 

80 MA ..3.95 

DM-35 Dynamotor 12V in. 625 out. 

225 MA.22.50 

ARC 3 Transceiver Comp, w/tubes, less 
xtals. 100-156 MC. A new low.9.95 

G.R. 219K Decade Cond. .35.00 

G.R. 1219A Unit Pulse Amp. ......... ,65.00 

G.R. 1432J Decade Res.75.00 

G.R. 1454A Decade Volt. Div. lOkH _ 75.00 

G.R. 1482B Std. Inductor 100 UH .25.00 

G. R. 1490D Decade Inductor .150.00 

G750D Directional Coupler 20 DB .70.00 

G870A Slide Screw Tuner..100.00 

X885A Phase Shifter.225.00 

G910A Low Power Termination .35.00 

H. P. 400HR AC V.T.V.M.195.00 

Rutherford B7 Pulse Generator.200.00 

Measurements Corp. 82 Sig. Gen. 

20 cycles to 50 MC.250.00 


Just arrived H.P. 130C Scope DC to 500KC $450.00 

Remember, we are your headquarters for 
Test Equipment, Parts, Tubes & Semis, Optics. 

IT'S ALL STOCKED UNDER ONE ROOF 


poll CAI 

ro 00 2176 E. Colorado St. • Pasadena, Calif. 91107 

bull 5AL 

Uwa Telephone: Murray 1-7393 


No C.O.D.'s Please- F.O.B. Pasadena unless Otherwise specified— Remit full amount with order 
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NEW G&G CATALOG! 

MILITARY ELECTRONICS 


24 PAGES, crammed with Gov't Surplus Electronic G«*r - the Biggest 
Bargain Buys in America! It will pay you to SEND 25c for your copy - 
Refunded with your first order, 

SC-645 TRANSCEIVER 15 tubes, 435 to 500 Me, 

Easily adapted for 2 way voice or code oc Ham. 

Mobile, Television Experimental, and Citttena 
Banda. With tubes, lesa power supply nc 

In factory carton, BRAND NEW....... $ iO«¥9 

SPECIAL PACKAGE OPFERt BC-645 Transceiver, Dynamotor and ali 
accessories. Including mounting;, UH KA/lUiiiili AaaeinbLlea, control boa, 
complete set of connectors and plugs. a rk r 

Brand Now ......... ^aO>T3 

R-Tl COMMAND RECEIVER A Etc 1&0-550 Kc, Commercial 
late model, Excellent Condition 



$12.95 


R-4/ARR-2 RECEIVER 234-258 Me.. Tunable, complete with li tub*s 

Excellent Used ....... $5,95 

BRAND NEW, including dynamotor ..... 9$, 95 

BC-659 FM TRANSMITTER/RECEIVER 

27 to 35.9 Me, XUd control on any two prc-selcctod 
channcla, 50 channels. Complete with 13 tubes 
speaker, meter. ISxlZi *6j". # aa 

XEW..... |2il,50 

VIBRATOR POWER SUPPLY for above, 6V, 12V or 
24V (specify when ordering). Like New.*.. $5.95 

McELRQY AUTOMATIC KEYER Suitable for keying transmitter or for 
code practice. Has photo-electric cdl and senslUve relay, & v ^ 0£ 
110 V 60 cycle AC. Complete with tubes, Excellent Used ...f 12«Vj 

Pi-219 BATTERY CHARGER Charge one or two 6V batteries at 7 amps, 
from ft, 12 or 24 volt source, Ufiea i>ne pk«-lii vibrator. Complete with 
10* power cord, In metal case 11 x 10 x 5| f * detip. 



Weight 40 Lbs, Signal Corps equipment. NEW, 


$3.95 


TELEPHONE TYPE RELAY Made by J.H.&uuncLL, has adjustable^ 
scQ&iUv'iy, 150 ohm coil. Size 5| x 4 X 7f'* wt 3 lbs. NXTVW 43*95 

BC-605 INTERPHONE AMPUFtSt Eaau7 converted to home or ottfoe 

Intercom system. Uses pair of 1619 tubes, delivering 10 watts _ _ 

of audio power. Brand Ntm... #4*45 


SCR-274-M, ARC 5 COMMAND SET HQ! 


nan 4* 

RECEIVE**, 

190-530 KC. . 

3“ A etc>. r 

$■* 9 , s 'Me *. I.* , 

4.5*1 Me.. 

Tf? A " "1 JTTtrt 1- 
4*3. j Mg. ■ * . .. 
s.34 me, - .. 

7'9- i Me■ * - * i * 
3.1-1 SSC. ..... 


C?t. 

uu« 


Like 


MA MD 


eemoMic wrtii Tub** 


BC-431 


BC4S3 . . - * - 

**23 , ... 

co<trcu* wi;h 
£2-431 
hc-;5& 

‘ t9 , 


ii.ts 

i a. 50 
14.95 


BC- 451 

1-1* 

T-I§ 


! 


Fob#* 

s *.93 . 
I *.3S 
i" 7.*5 


521. 
519.30 
517.93 
319.50 


i 


27.90 

22-30 
521.30 
$21.30 


* 


7" 

.94 

30 


VI. 

512.30 


542 13 
$12 5U 
* 1 l 34 

515.9$ 


CRT AGEING A CHECKING TESTER Can be used 
fan testing picture tubes as well as ageing 4 bar* 
Qualify iretrtEby Kaytr* 

BRAND NEW, ui original carton 


i f I i i 4 S 


*5.95 


BIAS METER excellent for measuring DC Volt¬ 
ages or checking polarity of DC Voltages. With 
adaptor plug, schematic, metal carrying case. 
Batteries not needed for operation. 

Brand new .. $3.95 

EE-99 TELEPHONE REPEATER Voice frequency 
amplifier, 4 -wire thru or 2 -wire terminating, for 
field use. Adjustable gain & equalization. Dual 2- 
stage amplifier with neg. feedback. 300-3500 cycles. 
2-1N5 and 2-3Q5 tubes. Size II 3 xl4£x8”. 

Wt. 25 lbs. NEW.. $4.95 

BC-906 FREQUENCY METER portable absorp¬ 

tion type, for determining frequency of CW, MOW 
or pulsed radar transmitters and local osc. Also 
for calibrating, aligning and checking sensitivity of 
receivers. Battery operated, l£v, 45V DC. 

Range 150 to 234 Me. 

NEW... $10.95 

TS-I26/AP RANGE CALIBRATOR TEST SCOPE 

Top quality 2" oscilloscope with ail positioning, 
focus, gain and intensity controls. Sawtooth sweep 
triggered by external negative pip or can be switch¬ 
ed to self-triggering. For 115 V 400-1600 cycle AC 
operation. Complete with tubes and 
cables, NEW. $19.50 


R-22 BROADCAST RECEIVER ARC Model, tunes 
550 to 1500 Kc. Operates on 28 VDC, 

Complete with tubes, LIKE NEW.... .... $17.50 

ARC-3 RECEIVER 100 to 156 Me. 8 -channel xtal 
control, electric band change. Voltage requ'd: 24 V 
DC & 210 VDC 125 Ma. 11x7x15". 21 lb. 

With 17 tubes. Excellent Used.......... $17.50 

ARC-3 TRANSMITTER 8 -channel 100 to 156 Me. 
Voltage requ'd: 24 VDC and 410 VDC 325 Ma. Size: 
151x121x71". Wt 21 lbs. Output 8 Watts AM. 
Complete with 9 tubes, 

Excellent Used. .. $18.50 

JUNCTION BOX for ARC-3 set. $ 3.05 

PUSHBUTTON CONTROL BOX for 

receiver & transmitter, exc.used... $ 1.95 

ARC-5 VHF RECEIVER, TRANSMITTER, 
MODULATOR 100*156 Me, 

R-28 Receiver, with tube* 
and crystal, exc. Used # 1A rA 

ConcL . 

T-23 Transmitter with tubes 

and crystals. Brand New in EA 

original carton ........... 

T-23 Used, less tubes $3,95 
MD-7 Modulator, with tubes, * 

AN/APR-4Y FM & AM RECEIVER 
“FB” FOR SATELLITE TRACKING! 

High precision lab instrument, for monitoring and 
measuring frequency and relative signal strength, 38 
to 4000 He, In 5 tuning range** For 110 V 60 cycle 
AC* Built-in power supply. Original circuit Cflfl Cfl 
diagram included. Checked out, perfect, iHH^u 
LIKE NEW., .... 00 

Ali Tuning Unite Available for Above 



BC-929 SCOPE INDICATOR Compact radar display 
unit, has intensity, focus and positioning controls, 
DPDT motor-driven switch. Favorite with TTY fans 
as foundation for converter with cross-line scope 
presentation* Complete with all tubes including 
3BP1, Size: 8 fx 9 xl 6 ‘'. Wt. 22$ lbs. 

LIKE NEW. ....... .... $14.95 


OAP RADAR 1ESI fcOUIPMENT CHZ-60AB 
Wavemeter Oscillator, used for checking radar 
equipment in 140-240 Me band. Magic eye indica¬ 
tor, Coaxial input-output circuits, 115 V 50-70 cy. 

AC- Size. 3x16x10 Wt 35 lbs* 

LIKE NEW ..... >V.V i 

ECHO BOX TS-545/UP for checking radar sets 
in 1150-1350 Me range. Tuned cavity manual type. 
Meter 3-£ M 0-100 DC microamps. Hand-ringing re¬ 
sonator of hi Q excited by loop connected by flexible 
cable to RF test point of radar. 

16x9x9". Wt* 23 lbs* Excellent Used.* $14*95 

WILLARD 2-VOLT STORAGE BATTERY rated at 
20 Amp.-Hours* Model 20-2, Compact, recharge¬ 
able, Non-spill, lightweight polystyrene container 
3x4x54", Shipped dry, uses standard electrolyte, 
Shpg wt, 3 lb. 

NEW, each ..... $2.79 


BB-208/AMT BATTERY PACK contains three 
BB52 - 36V miniature and one BB51 - 6 V lead-acid 
storage batteries. Shipped dry charge* Uses 1280 
acid for cycling service, and 1350 for one-shot. 
BB52 supplies 3 hrs thru 1200 ohms; BB51 supplies 
2| hrs thru 30 ohms. Made by Willard, Pack size; 
41x1x1-3/8'', 

Shpg wt, 2 lbs* NEW ..*»******••»*,,..., $1 *49 


TERMS: 25% Deposit with order, bilanc* C.O, 0. -or- Remittance La fu11, 

ttiemuCD ender $5.00 F.O.B, NYC. Subject to prior n*le price duuifv 

GiG RADIO ELECTRONICS COMPANY 

47 Warren St, {2nd FI.) N»w York, N.Y. 10007 Fh. 212-267-4405 
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NAVY "TED" TRANSMIT¬ 
TERS AN/URR-13,27,35 
etc,,-AN/URA-6,8,17; 
AN/SPA-4,8,9. 
AN/URC-9 

AN/GRC-3,4,5,6,7,8,9,10, 
19,26,46; RT-66,67,68,69, 
70,77; AM-65/GR, 
T-368/UR, PP-II2/GR, 
RT-174/PRC-8, R-108,9/ 
GR, RT-I75/PRC-9, 
R-MO/GR, RT-I76/PRC- 
10, T-I95/GR, AN/PRC- 
25, R-I25/GR.T-217A, 
T-235/GR, R-278B, SB- 
22/PT, MD-129A/GRC- 
27, AN/VRC-12, etc. 
AN/PRC-25 & 77 

AN/TRC-24: 

T-302A, AM-912,3 
R-417A, AM-914,5, PP- 
685A & accessories. 

AN/TCC-3: AM-682, TA- 
219 

COMMERCIAL AIRCRAFT 
COMMUNICATIONS: 

Collins: 17L-4.7, 51X2, 
5IV3.6I8S, 6I8T, I8S-4, 

62JA3, 860E-2, 618M, 

51R3, 578D, 578X, 479S- 
3,479T-2; ARC: R-30A, 
R-38A, R-34A, RT-II A, 
T-27A, T-25C, R-3IA, 

21A system, IN-12,13,14. 


TestSBts: H-14, H-I4A, 
etc. 

INDICATORS: ID-250,1, 

ID-387, ID-257, ID-663, 
ID-1103, ID-637, etc.; all 
Collins, Weston, and 
A.R.C. indicators and 
control units. 


SG-I2A/U 

AN/URM-25 

AN/URM-26 

5G-IA/ARN 

SG-2A/GRM 

AN/UR M-80 

SG-I3/ARN 

AN/URM-81 

AN/ARM-8 

AN/URM-32 

AN/ARM-25 

AN/ARM-68 

AN/URM-48 

AN/ARM-22 

AN/ARM-66 

AN/USM-26 

AN/ARM-65 

SG-66A/ARM-5 

AN/URM-43 

AN/UPM-98 

AN/ARM-68 

MD-83A/ARM 

AN/UPM-99 

AN/USM-16 

TS-723/U 


AN/USM-117 
AN/USM-81 
TS-330 
ME-S7/U 

TV-2C 

TS-621 

TV-7 

TS-710 

SG-376/U 

TS-683 

TS-510A 

AN/URM-52 

AN/USM-44 

AN/TRM-3 

SG-24/TRM 

ME-30C/U 

AN/VRM-1 

AN/GPM-15 

TS-505D/U 

We also buy all H-P, 
Boonton, ARC, GR, Bird, 
Measurements, TEK, etc. 

RECEIVERS: AN/APR-13, 

14, 17; R-388, R-388A, 
R-390, R-390A, R-391, 
R-392, R-220, R-389. 

R-l 125, R-I05I, CV-253/ 
ALR, 51 J-2,3,4, AN/ 

URR-, AN/FRR-, etc. 
AN/SLR, BLR, ULR.etc. 

AIRCRAFT EQUIPMENT: 

AN/ARC-27,33.34,38,44, 
45,52,54,58,73; AN/ARN- 
14,21,54,56,59,65.67.52V. 
AN/ALT-6,7,8 


SPACE ELECTRON ICS CO. 

division of 

MILITARY ELECTRONICS, CORP. 

11 Summit Ave. East Paterson, N.J. 

201-791-5050 


TEST EQUIPMENT 
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URGENTLY NEED FOLLOWING EQUIPMENT 

AN/URC-9, SRC-20, SRC-21 AN/GMD-I 
AN/UPX1, 5 and 12 AN/UPM-98 

AN/APR-14 AN/llRC-32 

We h ave immediate customers for your old equipment in any condition. We'll 
pay guaranteed highest price, shipping, insurance, etc. We'll pay in 24 hours, 
write or call collect for our high offer. P.S. We'll trade or swap equipment too. 


ACE 

ELECTRONI 

ARY 

division of 

ELECTRONI 


MILITARY ELECTRONICS, CORP 

11 Summit Ave. East Paterson, N.J. 

201-791 5050 

Please rush me a quote on the following gear that I have to sell: 


Na 
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State 
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RELAYS 

LRYI—Potrer & Brumfield latching relay SPST 
115v-115v dual coils, horizontal mounting. 1&"x 

3"x .. .$ .76 6®, 5 for $3.00 

LRY2—Potter & Brumfield latching relay SPOT 

115v-24v/12vdc.. ,.****.* .$ ,75 ea, 5 for $3.00 

RY1—Sensitive relay for use in transistorized cir¬ 
cuits. 1000 ohms. Pull in 5 mA at 5 v. SPST. 
Can be used as SPOT. 134"x 1%"x 1". 

.....* .****..$ .75 ea, 5 for $3.00 

RY2— Sensitive relay for use in transistorized cir¬ 
cuits. 2000 ohms. Pull in 5 mA at 10 v. SPST. 
Can be used as SPOT. 1V4"x 1Y*"x V. 

. ...,,.,******.$ .75 ea, 5 for $3,00 

TOROID POWER TRANSFORMERS 
NEW AND UNUSED 

T2— This toroid was designed for use in a hybrid 
FM mobile unit, using a single 8647 tube in the RF 
amp. for 30 watts output. Schematic included. 
12 vdc pri. using 2N1554's or equivalent. Sec. 1: 
500 volts dc out at 70 watts. Sec. 2: —65 volts dc 
bias. Sec. 3: 1.2 volts ac for filament of 8647 tube. 
Sec. 4: C/T feedback winding for 2N1554 , s, 1)4" 

thick. 2%" dia... . . .. S2.95 ea. 2 for $5.00 

T3—Has powdered iron core and is built like a TV 
fly-back transformer. Operates at about 800 cps- 
12 vdc pri. using 2N442's or equivalent. DC out¬ 
put of v/dblr 475 volts 90 watts. C/T feedback 
winding for 2N442's...$2.95 ea, 2 for $5.00 

TRANSFORMERS 

P4—105-115-125 v 60 cy pri, &4v@11A* 205 v 
@ !4A. 17 v @ 45 mA (relay power). Wt. 10 lbs 

..*„,*,.*. $2.95 ea, 2 for $5.00 

P5-Pri. 117 vac/12 vdc. Sec. 1: 295 vdc (v/dblr) 
@ 85 mA, Sec. 2: 1 2 6 vac @ 2.6 A & CT winding 
for vibrator. Double half shell. Wt, 2% lbs. 

..... $2.25 ea f 2 for $4,00 

P6-Pri, 117 vac/12 vdc, Sec, 1: 275 vdc (v/dblr) 
@ ISO m A. Sec 2 12 6 vac & CT for vibrator 

^viiiu ¥<T, ^ A l tjb,....i■( . ..........< ■ jo 

SR-42—46 type........ 2 for $5.00 

P7- 11 7 vac pri. Sec. 1: 185 vac ® 120 mA, Sec, 
2: 6.3 vac @4A, Double half shell mail box type. 

SX 146 type...$2 ?5ea, 2 for $5.00 

rb 11 / v^cpri. Sec, 1:470 CT, Du out of bridge 
660 v 300 mA max. Sec. 2: 100 vac @ 10 mA for 
bias. Sec. 3: 12.6 vac @ ,75 A to 6.3 vac @ 6 A. 

Half shell HT-46 type, Wt, TA lbs. .. ..$3,50 

P9- 117 vac pri. Sec, 1 : 900 vac @ 300 mA. Sec. 
2: 100 vac @ 10 mA bias. Sec, 3: 12,6 vac @2 A, 

Double half shell. Wt. 167a lbs ..... $4.50 

P1Q 117 vac pri. Sec. 1: 960 vac CT @ 160 mA. 
Sec, 2: 415 vac CT and tap at 100 vac @ 10 mA 
bias. Sec. 3: 12.6 vac @ 4.5 A. Double shell mail 
box type. Wt. 834 lbs... .. .$3.75 

OUTPUT TRANSFORMERS 
594 each or 3 for $1.50 

OT1 -Transistor output TG*3 Power Diamond. 15 
ohms primary impedance. Secondary 3.2 ohms. 
Pri. dc resistance 0.6 ohms, secondary 0.3 ohms. 
0T2— Pri* imp. 7000 ohms. Sec. 3,2 and 500 ohm 
for phones or 70 volt line. 3 watts. Full shielded 
double half shell. 

OT3— Primary impedance 5500 ohms. Secondary 
impedance 3.2 ohms. SX-122 type. 


SEMICONDUCTORS 

31 -I ntegrated Circuit. Rea CA3012 IF amplifier-- 
limiter. Gain 61 dB at 10.7 MHz. 10 lead TO 5 

package. With schematic,*.$ ,75 ea, 5 for $3.00 I 

S2-Amperex 2N2671 100 MHz FT. RF amplifier- 

mixer, 4 lead TQ-5 case.$ .40 ea* 6 for $2.00 I 

S3F-Amperex 2N 2089 RF amp, mixer oscillator. ]i 

..*******.$ .35 ea r 12 for $3.00 j 

S4—Delco DTS 413 Silicon NPN planar T03 case. 

400 Vceo 100 mA continuous. Hfe 20 @ 5 v 500 I 
mA* FT 12 MHz, Used as TV vert, output. I 

..*. . .$1.00 ea, 6 for $5.00 

S6“RCA IN3754 Silicon Diode 1.3 A 125 prv. 
Single ended TQ-1 case* Used as biasing diode in I 
power amp base to emitter circuit or general pun 
pose-—*.**.,.*..****-„**.,.$ .15 ea, 8 for $1,00 

57— Fairchild FD-100 ultra-high speed switching 2 

nano sec* recovery time. Up to 500 MHz* 75 piv I 
10 mA* Used as general purpose rf and signal 
diode. Silicon planar type..$ ,25 ea, 5 for $1.00 

58— Texas Inst, 1N746 Zener diode 3.3 v 400 mw. 

....**,**.$ ,50 ea, 3 for $1.00 

59— Sarkes-Tarzian 1N3020 Zener diode 10 v 1 w. 

— .....—$ .60 ea, 2 for $1.00 

CAPACITORS 

Cl— Aerovox transmitting capacitors for use in 
coupling power amps to Pi-nets. High amperage, 
high voltage (15 kv) type HI-GHPA42BC axial 
screw terminals 34-20 with screws* Size: \% H by I 
5/8" long. All silver const. Heavy silver plated ] 
terminals and screws. 6800 mmfd. 

.....$2.00 ea, 3 for $5.00 I 

02—Plastic Cap I nc. Type "OF" high voltage glass 
capacitor* .005, 8000 v. Size: 1Y*"x %"x B-32 

screw terminals.*..,,...,.,***$1*50 efc 4 for $5.00 

C3— Mallory computer grade electrolytic capacitors 
1550 mfd 150 vdc* Fresh stock for use during 
1970. Size: 2"x 434" with plastic insulating sleeve. 

.*...«.**.*.$1.00 ea*10 for $7.50 

C4—PC mounting 900 mfd. 15 vdc. Size 5/8 x I 

1*7/8" high. . $.20 ea 6 for $1.00 I 

Cb Axial lead 25U mfd. 40 vdc. Size b/8 x 1-1/4" 


long. .. ....... $.20 ea. 6 for SI .00 

C6—Axial lead 15 mfd. 20 vdc. Tantalum Size 1/4 
x 1/2" long. ,.**.*...,*.* S/25 ea. 5 for $1,00 

TUBES 

New bulk packaged tubes made by RCA 

6BA7 - SI.00 . 6 for $5.00 

6CX8 - SI.00 ..6 for $5.00 

12AU6 - $ ,60. ........ .6 for $3.00 

CABLE 


RG 196 AU 50 ohm teflon coaxial cable. Outside 
diameter ,080" RF loss .29 db per foot at 400 Mhz. 
Silver plated shielding and conductor. Used for 
internal chassis wiring, antenna coupling, RF cou¬ 
pling between stages* etc. Random lengths from 35 
foot to 150 foot. Colors: black, red, brown, blue, 
grey, orange, 

Reg, priee~23tf per ft,.per ft/$3 per 100 ft 

MISCELLANEOUS 

CM1—Supersonic condenser microphone, 18-25 kc. 

dia. x 3/8". Pigtail leads. $ .35ea,7 for $2.00 
CM2— Same as above with mounting ring 1-1/8"x 
7/8"x 3/8" thick. Use for silent sound systems, 
burglar alarms, control circuits, etc. Originally used 
as remote TV control*.**..$ ,50 ea, 5 for $2,00 


All prices FOB Racine, Wise* Orders under $3.00 include 50& handling charge. Please allow enough 
postage , excess will be refunded * Alf weights are net weights * 

TOWER COMMUNICATIONS 

JL VV JLi Am 1220-22 Villa St. Racine. Wisconsin 53403 632 9014 
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300-7th STREET 
BROOKLYN, NEW YORK 

212-HY9-63Q0 


1215 


Canadian Royal Atr Force Headset, 600 ohm 
with 2 receiver units — cord and microphone 
uni! with push to talk switch .. .300 at...... 


UPM-6 Test Set ... 10 at .. 

UPfVJ 11/TS-738 Range Calibrator, 115V at 

50- 1600 eye.. . .. .... 10 at.. 

UPEVI-18/TS-359 Test Set .* 10 at .. 

UPSVM9 Test Set complete, 2650-2950 MC, 
160 watts, 115V AC at 1.5 Amp .10 at . - 


ARC-1 Transceiver, 100-156 MC 
complete with ailftubes 


25 Watt 

10 at . S20.0Q 


BC 221 with calibration book 


ARC-522 Transmitters, 24 channel. 

ARC-49 Receivers, 48 channel. ... 

R5A/ARN-7 Receivers, 100-1500 KC 

complete.... 

ART-13 Transmitters complete *.... 

BC-604 Transmitter FM 20-27 MC, brand 
new . ... 


PL-68 on cords, 5 1 long - NEW.2000 at 


ARC-3 Receivers: 8 channel, 100-156 MC 
ARC-3 Transmitter: 8 channel, 100-156 MC 

S6.50 each - Both for $11*00 


ID-169/APISM2 Range Indicator, 0 150 
mile range.... *. 10 at 


TS-13/AP Signal Generator, 1 I5V/1 ph/ 


* 

1 1 
< i 

h 

11 
' i 
11 
■ p 

X 


R-65/APN-9 Loran with 35 tubes. .40 at . . . $12.50 

Connectors. 164-10. 2.00 

164-9 . 1.00 

PL-156A .. .2000 for. . 5100.00 

* 

Bendix Amplifier #3611 B with tubes and 
motor 24V at 1.2A; 220V at 0.60A ..... J$ 4.50 

* 

RT 316 Receiver-Transmitter with tubes, 

115 VAC. .10 at.. .$10.00 

RT 316 Receiver-Transmitter less 
tubes;. 20 at... $ 5.00 

* 

PP-1398/ARR-39 no tubes. 10 at... S 2.00 

* 

OAP Test Sets, Radar... .10 at... $ 9.50 

AIVI 40 Amplifier interphone with 

motor. 50 at... $ 7.50 

ARW-26A Receiving Set . 5 at... $25.00 

* 

RT 11/APN-12 Receiver-Xmtr 160- 
240 MC. .. 20 at. ..$17.50 

* 

RM-42 Control unit w/handset, cable, plugs, 
lights... 10 at.. .$ 9.50 

* 

MN 53. 20 at. .. $30.00 

K Y 95/APX-25 Coder .i . 15 at ... $ 9.50 

OY 66/ARN-14 Motor . 20 at... $20.00 

DY 2 motor in; 28V — output: 

2500V. 20 at. ..S 2.50 


60-80 eye . ,=.20 at, 

TS-15 C/AP Fluxometer . 40 at . 

TS 69/AR Frequency Meter . 40 at. 

TS 102B/AP Range Calibrator . 30 at. 

TS 207 Echo Box, 2770-330 me .. .10 at. 

TS 685 Range Calibrator . ,30 at. 

TS 730/UR M-23; 115V/50 1000 
cps. 10 at... $40.00 

$ 

BC 1078 Amplifier . 40 at.. .$ 3.50 

SA 28/APG Altitude unit . 40 at... S 3.50 

C 984/ARN-30 Control Box 40 at... $ 3.50 

* 

1-83 Test Set for dynamotors; 14 volts 
and 28 volts..... .20 at 

* 

CX 4566 Cable, 52 conductor on reels 
of 250 feet, (3) . . per reel . 

Inverter, 27.5V at 22 amp. 

#12142 1 A. 50 at. ..S 4.50 

* 

BE 75 Switch Box, 120V at 15 amp 
with 3 circuit breakers.20 at ... S 4,50 

* 

Inverter, rotary converter type FK; 

28vdc to AC at 20 amp 19 VAC 

to 230 amp; 1 ph. 1 05 cycles.... 20 at... S 6.50 
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GOV'T- INDUSTRIAL 


SEQUENCE CAMERA 



This electrically sequenced camera takes 1600 
pictures on a roll of standard 35 millimeter 
film. The camera is offered complete with a 35 
MM focal length F 2.3 Bausch & Lomb Baltar 
lens with stops to FI6, 24 volt operation. 
Identification of each frame is possible by 
means of a data recording chamber which 
permits data card information to record in the 
corner of each frame. Watches are available 
which fit in the recording chamber so that the 
time each shot was taken will also be recorded. 
Camera may be used for time lapse photo¬ 
graphy, oscilloscope recording and data panel 
recording. Complete camera with lens and one 
magazine $75.00 ppd. Spare 100 foot magazine 
$25.00 ppd. 24 hour recording watch for data 
chamber $25.00 ppd. 


,i & . 




EXPOSURE METER CONTROL 

This little unit lights up a lamp 
when illumination is below pre¬ 
determined threshold. Contains 
high sensitivity cds photodetec- 
tor t transistor, potentiometer, 
lamp & relay. About the size of a 
quarter. May require relay adjust- a 
ment to work properly. Complete 
with circuit applications & design data infor¬ 
mation , ,.. EMC 2/52.00 ppd 


RECORDING HEADS 
READ-WRITE 


These heads are removed from the magnetic 
Memory Drum made by Hughes Aircraft at a 
cost of S6400.00. D.C. resistance 30 ohms. 
Frequency response 20 Hz to 12 KHz, A.C, 
impedance 4K Ohms, 

HR H $1.00pp.».or 12 for $10.00 pp, 

5.5 RPM PERMANENT 
MAGNET MOTOR 

5.5. R,P,M, Permanent Magnet Motor 
- Reversible, continuous duty, Ball 
Bearing various mfg. - globe, etc. 

A planetary gear reduction motor 
with a 10 oz. In. torque. Motor will 
efficiently operate with input vary¬ 
ing between 3 VDC & 35 VDC pro¬ 
ducing an output speed between ,3 
& 5.5 RPM. Motor will serve many 
useful functions as telescope drives, 
turntables, and other slow speed 
drives. Dim: 1-3/8 dia. x 3-5/16 LG, 

Shaft Dim: 5/16 dia, ( Ig, G.M.D.C* 

Available in two speeds: TO RPM & 5,5 RPM. 
,Order No.10 GPMM and 5.5 GPMM $7.50 pp 



\ i f ii 

\ ■> / 


TACHOMETER KITS 

We bought a large quantity of tach¬ 
ometer meter movement and dials as shown, 
and while we were wondering how to $ell«| 
them, one of our customers showed us some 
ingnriious tachometers he developed, using 
this meter movement. We bought the de 
signs and are offering them to you as k its of 
electrical parts only, which we are selling at 
far below the price of the meter alone 

Kit 1. Tachometer St dwell meter, oper¬ 
ates from distributor of 4. 6 & 8 cylinder engines. 

Transistorized .. TK T $5.00 ppd. 

Kit 2, Out board motor, engine tachometer Simply hold 
wire lead near spark plug wire Si pulses ere picked up and 

registered. Works on 2 or 4 cycle 1, 2, 4, 6 or 8 cylinder 

engines, 

Transistorized . TK2 $12.80 ppd. 

Kit 3. Photo electric tachometer. This is very ingenious. 
Point the pickup head at propeller of model airplane, or 
other rotating parts & meter registers rpm by measuring 
frequencies of interrupted light , . . . . , TK3 $12.50 ppd. 


TANTALUM CAPACITORS 

Buy these brand new tantalum . 

capacitors for less than the price 
of equivalent aluminum foil units, Hr 

8t get high reliability, infinite life, ™ 

Small size, St high temperature 
performance in the bargain. The 
regular price Of these units is from 
10 to 20 times our low price, 

Left . 2b mfd @180 volts .. , /$ 1,75 ppd 

Left . . 8 mfd @ 270 volts ...... .51.75 ppd 

Center . . . 3,9 mfd @ 75 volts feed thru 3/$1,00 ppd 

Right 400 mfd @75 volts ,$2.00 ppd 

Right .......... 1000 mfd @ SO volts .S3.00 ppd 

Middle , 26,5 mfd @ 30 volts, non polar ,$1,00 ppd 

Middle 2 mfd @100 volts . ... 3/S1.0O ppd 

Bottom .. ...... 1 mfd @75 volts . . , , * 4/$1.00 ppd 



POCKET TRANSIT 





These brand new capaci¬ 
tors are in great demand 
as filter capacitors for LC. 
logic circuits* power sup¬ 
plies, etc. These will take 

the noise out of the most stubborn circuits, 
where all else fails. Net price is from $4,00 to 
$18,00 each. 


IM 


wt. 

S ize 

Price ea. 

12 for: 

2 # 

110,000 /if 1 5v 

S2.00 

$20.00 

2 # 

6 r GG0 /if 75v 

1.50 

15.00 

1# 

4,000 /if 50v 

1.00 

10.00 

2# 

25,000 JUf 2Sv 

1.50 

15.00 

1# 

9,300 /if 15v 

1.00 

10.00 



Enterprises 


P. 0. Box 44 

Hathorne, Mass 01937 

61 7-532-2323 


The army used this transit for roughing in gun 
emplacements* But any one who needs quick and 
accurate surveying information wifi appreciate the 
reciston and convenience- of this instrument, 
hese transists are selling at least 50% below 
current retail prices. We do not expect the sup¬ 
ply to last long. For quick, accurate surveying, 
this transit functions as a sighting compass, pris¬ 
matic compass, hand level! and clinometer. Con¬ 
venient for topographic and preliminary surveys 
of all kinds. With case and operating instructions, 

BPT S30,00 


Computer Grade Giant Capacitors 
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SURPLUS BARGAINS 


PRINTED CIRCUIT EDGE CONNECTOR 



We have been lucky 
enough to obtain a large 
quantity of these con¬ 
nectors which take a 4" x 
5H" x 1/16" thick printed 
circuit board (or two 4” x 
254" boards side by side 
using a %** center par¬ 
tition), The connector has 48 gold plated 
contacts, spaced on 0.200 inch centers,suitable 
for solder or wire wrap connections, Manu¬ 
facturers OEM Price for this connector is $7*60 
each. We have suitable unetched copper clad 
board approx imately 4" x 5Va" available to fit 
this connector as well as pre-etched Universal 
Logic cards described elsewhere in this ad. Take 
advantage of this special while they last* From 
what we have heard the gold alone is worth 

over 50 cents* PCEC $1*50 each, 10 for 

$12*00, 100 for $100*00, PCEC-BOARD 

Matching, approx* 1/16" x 4" x 5)4", Double 
clad board unetched 25 cents each, and quan¬ 
tity but only available with purchase of con¬ 
nectors. 

SYLVAN IA TYPE 5ECIC 
INDICATOR LAMPS 

These hard to get lamps are made to 
operate directly from the output of DTL 
or TTL Integrated Circuits* Draws only 
40 milliamps at 5 volts* Eliminate the 
complexity of using driver transistors 
and separate supplies and conserve 
power. Solder directly to PC Board, 
Brand new, factory fresh packaged with 
full 7/8" leads S5ESIL 10 for $4,00 ppd 

USAF NAVIGATOR WRIST WATCH 

These world renown 17 
jeweled movements were 
made with exacting crafts- 
manship & mil-spec 
requirements* The watches 
were made by Bulova, 

E Igtn Si Waltham with a 
hack mechanism by pulling the crown to stop 
the second hand; so the time may be set to the 
exact second. All are in good used condition 
with 24 hour luminous dial, St, St* case & 
expansion band, 

USAF WW . .. .. * $20.00 ppd. 

ULTRA MINIATURE VARIABLE CAPACITORS 

Use this high quality type 
MARC - Hammarlund Stea¬ 
tite - insulated variable ca¬ 
pacitor for miniature re¬ 
ceivers and transmitters. 

Also makes a good stable 
trimmer for X-tal oscilla¬ 
tors etc. Ultra compact, 

bright plated finish, screw driver adjust* Capaci 
tance 4.5 — 100 mmf. These unused packaged 
capacitors are a great bargain for the builder. 

UCVC 3 for $1*00 ppd. 12 for $3.50 ppd 





* 


SPEED CONTROL APPLIANCE 

This switch has three SWITCH 

positions OFF—’/iON — 

ON. The %0N control is obtained by a 3 amp 
400 PIV diode wired across the switch. In the 
half speed position the diode is placed in series 
with the load. Priced at less than the value of 
the diode alone ....TSSS 2 for $1.25 ppd 

Send 25«i for catalog 703. Jam packed with 
surplus bargains . . . Best yet . . . Just fantastic 
. . . Free with an order. 


Instant Logic! 

UNIVERSAL LOGIC CIRCUIT CARDS 

ST fer, 



min 


min 


§■11111 , ft . 







__ 



i 

H 

- ». 


LOGIC CIRCUIT BOARDS AVAILABLE 


TO 


CB 8 TO 5 — for 9 — 8 pin 6 can I.C* 

CB DIP — for 9 — DuaMn-Iine I.C. 

FP — for 9 — Flat Pack LC. 

CB FDC - for transistors & components. 
CB 10 TO 5 — for 9 —10 pin TO 5 can LC* 


TO 


TO 


NEW LARGER BOARDS TO 


Our previous Universal Logic Cards are still 
available as advertised, but for those of you 
who like to put more circuitry on a single 
board, new varities are available. 

These boards are the most useful items we have 
ever offered, and one of the best sellers. We 
offer them at 1/5 the price of others* How? By 
using surplus connectors and copper clad board, 
and etching them in huge quantities. We have 
sold 10,000 of these boards in the past few 
months, and orders keep climbing as customers 
find out how useful they are* The use of the 
boards is simple. The board has a pattern 
etched on it for mounting integrated circuits* 
You drill out the desired hole pattern. The 

C ower leads are already routed around the 
oards* Discrete components and transistors 
can be mounted in the locations between the 
LC/s* Then you route the wires between the 
LC.'s and to the connector, and you are ready 
to count, compute or whatever* Here are the 
cards available: ILCC — original - pads for 14 
pin dual-in-line on one side, 10 pin to 5 on the 
other, transistor pads on both sides as pre¬ 
viously advertised, complete with a surplus PC 
card with edge connector, and mating con¬ 
nector. You take the connector off the surplus 
card, and throw it away {or salvage lots of 
useful components from ft). Will mount four 
integrated circuits, and two transistors* Size 
2%" x 254", See previous ad for illustrations* 

2 Cards & mating conrt, 21 LCC $ 2*50pp 
10 Cards & mating conn. 10ILCC 10.00 
L00 Cards & mating conn* 210ILCC 88.00 


LILCC - New larger size cards 3" x 4" mounts 

9 integrated circuits in pattern as illustrated 
above. Specify which type pattern you want. 
Pattern on one side only* Same connections and 
salvage board as ILCC provided* 

2 Cards 8i mating conn. 2 LILCC S 3,50pp 

10 Cards 8* mating conn. 10LILCC 15.00 

SPECIFY PATTERN DESIRED 

ULILCC - Still larger 4" x 5J4" size, mounts 
16 integrated circuits mto edge connector 
PCEC shown on left of page* 

2 Cards & mating conn. 2ULILCC S 5*0Gpp 
10 Cards & mating conn* 10ULILCC 22,00 

SPECIFY PATTERN DESIRED 


FREE TOOLS. If you place your order for 
$10.00 or more worth of merchandise before 
April 1st we will give you a free surplus used 
high quality American made Kreuter or Utica 
long nose plier or small diagonal (no choice). 
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COMPLETE BISTABLE FLIP- 
FLOP KIT 

Includes Sprague printed Cir¬ 
cuit, 2 transistors, 2 diodes 
and circuit diagram. 

Stock No. 

A1100 ,50 each, 5 for 2,00, 12 for 4.00 


| 



I 


I 



I 



COMPLETE MONOSTABLE 

FLIP-FLOP KIT 

Includes Sprague Printed Cir¬ 
cuit, 2 Transistors, 1 diode, 
and Circuit diagram. 

Stock No 

40 each, 6 for 2.00, 12 for 3.50 A1101 


SPECIAL With every order of $ 10.00 or more, select $2.00 worth of items FR EE 


INTEGRATED CIRCUITS 

Stk. No. Type Case Function 

TO-5 Four input gate 
TG-5 Dual 2 input gate 
FP Dual 2 input gate 
TO-5 Dual 3 input gate 
TG-5 JK Flip Flop 
JK Flip Flop 
Dual 2 input gate 


A 3000 
A 3001 
A3008 
A 3002 
A3003 


907 

914 
9 1 4 

915 

923 

A3007 3M4-923 FP 
A3005 1M4-925 FP 


A 3004 926 

A3006 926 

(FP-Flat Pack) 


rO-5 Buffered JK Flip Flop 
FP Buffered JK Flip Flop 


*75 
3 .00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 


SILICON CONTROLLED RECTIFI£RS(SCR'S) 


A4200 

A4201 

A 420 2 
A4203 

50 Volts 
1.00 Volts 
200 Volts 
300 Volt.s 

1 Amp TO-5 

1 Amp TO-5 

1 Amp TO-5 

1 Amp TO-5 

4 /1.00 
2 /1.00 
3/2.00 
4/3.00 


ZENER 

DIODES 


A 40 1 0 

1N 7 51 A 

5.1 Volts, 400mw 

5/1.00 

A 40 11 

1 N3039A 

62 1 Watt 

3 /1.00 

A 4012 

IN'38 22 

3.6 Volts, IWatt 

5/1.00 

A 40 1 3 

1N3000B 

62 Volts. lOWatts 

2/1.00 

A 4014 

1N3048R 

1 50 Volts, IWatt 

3/1.00 

A 40 1 5 

'AM 3,0 

3 Volts, Vi Watt 

4/1.00 

A4029 

IN429 

5.6 Volts, IWatt 

4/1,00 

A 4038 

1 N961B 



A 4040 

IN3048 

150 Volts, 1.7ma 

.75 



(Matched pair) 



A4005 1N629 
A4008 INI 200 
A4007 1N2326 

A 4008 1N3L95 

A4009 IN3255 

A4030 1N541 
A4032 1N3208 

A4034 IN4785 
A4050 IN2071 


DIODES 

Hughes PIV 175, 30ina 
Sylvania PIV 100, 70ma 
RCA Rectifier PIV 200. 
lOOma 

RCA Rectifier PIV 600, 
500m a 

RCA Rectifier PIV (300, 
500m a 


8 / 1.00 

8 / 1.00 

5/1.00 

10 / 1.00 

10 / 1.00 


Motorola Silicon Rectifier 
50 Volts, 15 Amps 3/1.00 

RCA 

Sylvania Bullet Diode PIV 
600, 7 50ma 8/1,00 





A4016 FET Field Effect Transistor To-18 
25 Volt Source to 

Gate N Channel ,50 5/2.00 

A4017 Tunnel Diode Similar 

to IN3717 50 5/2,00 


A8010 
A 9 GO 4 
A9040 
A9001 
A9003 
AB032 

A9065 

A 9066 

A9067 

A9062 

A9063 

A801 2 
A8013 

A9054 

A 2031 

A9068 

A9069 

A9000 
A 9 005 

A9018 

A9022 

A9046 

A9050 

A90.70 
A 9071 
A9072 
A9073 
A9074 


MISCELLANEOUS 

ITEMS 

2000 Ohm Muiti turn trimmer 
To-3 Power Transistor Sockets 
Fan Motor 110 AC 
Sun Sub-miniature slide switches 
Fuse Holders (Panel type) 

Dialco 28 Volt pilot light bulb 
and assembly 

Mercury Wetted Relay Clare 
HG-1002 

Powerstat Type 10B 1.75 Amps 
(Removed from equipment) 
Isolation Transformer Triad 
N-51 X 

D.C, Servo Motor, 24 Volts, 4.2 
Amps 

Nickel-Cadmium Batteries 1.25 
Volts, 4AH 

Precision Resistor 1.0 Meg. 0,1% 
Precision Resistor 500 Ohm 
0 . 1 % 

Delay Line 10-40 usee Imp. 

2000 Ohms 

Miniature variable Capacitor 
3-75 uufd 

Printed circuit boards (no 
components 

Printed circuit boards with 
components 
Slide Switches SPOT 
Earphone elements (used in 
pillow speakers) 

Neon Pilot light & bulb TEC 
Neon Pilot light & bulb Drake 
Ni-Cad Battery 4AH 
Motorola MO A 930 A1 single 
phase .5 Amp voltage doubler 
25 volts 

Heinemann Circuit Breaker 0.5 
Amps 250 vac 

Heinemann Circuit Breaker 7.0 
Amps 250 vac 

Heinemann Circuit Breaker 6.0 
Amps 250 vac 

Heinemann Circuit Breaker 10.0 
Amps 250 vac 
Aligator Clips H.H, Smith 
Insulated red 


.75 

8 / 1.00 

1.00 

3/1.00 

6 / 1.00 


1.25 

3/1.00 

3/1.00 

2,00 

3/1.00 

8/1,00 

5/1,00 

5/1.00 

4/1.00 
4/1.00 
4/1.00 
1/25 


A 4019 
A4022 


A4000 
A4001 

A4002 
A4003 
A4004 


TRANSISTORS 

2N3904 Motorola 5/1.00 

MP1 546 PNP Germanium 
Power transistor 

100W .75 3/2.00 

2N277 Motorola Power Transistor 

PNP Germanium 55 Watts .75 3/2.00 
2N1 i 83B RCA Pow T er Transistor 

PNP Germanium 7.5 Watts .75 3/2.00 
2N1204 Motorola 5/1-00 

2N231 PNP Germanium (RF) 5/1.00 
2N2925 NPN Silicon Gen Purposes/1.00 


VARIABLE RESISTORS 

Your Choice 5 for 1,00, can be mixed 

A8001 10QK Screw Driver Adjust 
A8002 Dual 1000 Ohm P.C. Mount 
AS0G3 50 Ohm 
A8004 1000 Ohm Miniature 

P.C, Mount 
A8005 100 Ohm P.C, Mount 
A8006 2000 Ohm P,C, Mount 
A8007 5 Ohm 
A8008 500 Ohm 
A8009 5000 Ohm Miniature 



Lots of other items — send for free flier; All mer¬ 
chandise fully guaranteed. Please include post¬ 
age; excess will be refunded. 


DELTA ELECTRONICS CO. 

BOX 1, LYNN, MASSACHUSETTS 01903 
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1206 South Napa Street 
215-468-7892 


SBECTRONICS 


Philadelphia PA 19146 
215-468-4645 


MARCH SURPLUS SPECIALS 


PANADAPTOR 
NAVY TYPE IP 206/UR R 

10 micro volts sensitivity. Input 400 to 500 
KC ADJUSTABLE. 3" Cathode Ray Tube. 
3RPI. CHECKED OUT - GUARANTEED. 
PRICE .. $74.95 


RECEIVER DECODER 

This is a modern unit utilizing transistors and 
miniaiute tubes and operates in the 400 500 
mhz range crystal controlled. Measures 6x8 
x 10" and weighs 10 pounds. NO SCHE 
MATIC AVAILABLE. 

PRICE ..S24.95 FOB 


A 


TDA 2 RTTY-TEST SCOPE 

Thp c.oirna Teiecranh Distortion Analyzer type TDA-2 is a self contained portable unit designed to 
measure bias and distortion of telegraph start-stop signals. Distortion is indicated by vertical P'Ps 
d^splayld in a "eclangular pattern on the face of a cathode ray .tube Measurements pan to-made 
while the machine is operating. Measurements can be made on circuits operating at 60, 75 W 1.00 
WPM on 20 or 60 ma neutral circuits or 30 ma polar circuits. Distortion measurements from zo j 
e=n nprfpnt with in rtccuracv of plus or minus two percent can be made. The se! is patched in senes 
with the loop and direct measurements made. No special skills required to make measurements after 
a few minutes practice. See your distortion, then adjust and watch it disappear. 

PRICE.. .*. S • 




*:• 


OIL FILLED CAPACITORS 

4 mfd at 10 KV. Perfect for that ultimate 

PRJCE .. . $24.95 ea. or 5 for $100.00 


TRANSFORMER 

115 Volts; 50-60 cycles. 6.3 C.T. at 20 amps; 
2000 VAC test. 

PRICE...$3.95 


*> 




COMPUTER GRADE CAPACITORS 

2500 mfd @ 200 VDC 
10000 mfd @ 35 VDC 

PRICE ... $1.00 ea. or 6 for $5.00 


M 


A 


SPERRY MODEL FE HIGH BAND 

4 channel crystal controlled with 115V AC 
Power Supply. Uses a pair of #6l46's in 
transmitter. Consists of three units TRANS 
MITTER RECEIVER & POWER SUPPLY, 
WITH SCHEMATICS. NO CABLES AVAtL- 
ABLE* . 

price *.... * '> 60 , 00 ea ' 

LESS POWER SUPPLY . .* . $40,00 ea. 


•> 


SORENSON GRANGER 
REGULATED DC POWER SUPPLY 

MODEL 600B 

SPECIFICATIONS: 

Output Voltage range 0 600 VDC 
Output Current: 0-500 ma 
% Regulation Line: +.25% 

Load: +.25% 

Ripole (Max. RMS millivolts) 3 
Fit, Supply: 6.3 VAC @ 15A 
Bias Supply: 150 VDC 
internal Impedance: 2 ohms 
Cabinet Size: 17"W x 1 4 7/8D X 10 /*H 
EXCELLENT CLEAN CONDITION 
NET WT. 85 lbs* 

PRICE .*.- * - * $39.95 


v ■ 


TRANSFORMERS 
SP 327 

1000 0 1000 or 1200 0-1200; 200 ma CCS; 
110 or 220 Volts. ^ 

PRICE .. - $9.95 ea. or 2 for $1 7.00 


METER PANEL TYPE 
WESTON MODEL 1238 

0 500 microamps Full Scale. Calibrated 005 
to 500 Roentgens/hour. Weston Model 1328, 
270 degree scale, approx. 3" diameter. Excel 
lent for wavemeter, etc. NEW & IN ORIGI¬ 
PRICE .., .$1-95 eg, 3/S5.00 

* 

WESTON 

4’/2 INCH PANEL METERS 

0-30 jUA DC 

0-1 mA DC „ 

0 50JUA Scale calibrated (0 75 VDC; 0-750 VDC) 

PRICE . .$4.95 ea 




WINTRONIX MODEL 850 
INDUCED WAVE FORM ANALYZER 

This unit in conjunction with your present 
oscilloscope, permits you to yiew wave forms 
in the range from audio thru MHZ without 
any direct connection. The probe is simply 
placed over the tube in question and the wave 
form is displayed on the oscilloscope. It may 
also be used as a high gain amplifier to 
increase 'scope sensitivity. Excellent for TV, 
Radio, Amplifier, and Transmitter repair and 
maintenance. BRAND NEW, WITH PROBE, 
PRICE , * ,. ,.***.,., $19.95 ea. 


We have a 500 ma regulated Power Supply 
plus and minus 20 volts, 1 1 5V input* 

Contains: 

7 - 2 N 1613 
7 - 2 N 1305 
3 - 2 N 1304 

PLUS OTHER PARTS in a small compact 
case, USED EXCELLENT CONDITION* Wt. 

approx* 10 lbs* *- Q r 

PRICE .. * ■ $6.95 


an prices are FOB our warehouse. Philadelphia, Pa. All merchandise described accurately to the best 
of our know/edge. Your purchase money refunded if not satisfied. Terms are cash minimum or er 

$5.00. AH merchandise subject to prior sale. 


1206 South Napa Street 
215-468-7892 


SEIRHIONICS 


Philadelphia PA 19146 
215-468-4645 




♦ * 


wv 


•*. .*• •** *** «*•. 
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WILL BUY FOR "CASH"ALL TYPES 

MIIDARY ELECTRONIC PARTS EQUIPMENT-TEST EQUIPMENT 


ITEMS BELOW FOR SALE 


RECEIVERS 


R122A/ARN12 Receivers 75 MC 

Signal AM. 4.95 

BC6Q3 20-27 MC 12 V I nput.. 40.00 

R447/ARN5D 332.6-333.8 MC 24VDC .. 5.00 

R89/ARN 5A as above .... 5.00 

R268/ARN5A as above ..5.00 

RS33 Mikes. 4.50 

R48/TRC8 FM Receiver 

230 250 MC 115V 60Cy ..28.00 

FM Transceiver 30-50 MC as is... ea. 12.50 

CV217/ARN30 BIO Convert...... ea. 6.00 

Gear Head Motor 1/6HP 110VAC 

Reversing 345 RPM output.12.95 

Meters 0-1 MA (scale in RPM's) 

for cars; uncased... 1.95 

Variacs 20AMP 115V IN 0-130V 

LJ l m a | « f a t ! ■ • ■ * * m u + £ fi ■ i ■ a. # m 

Meter 0-50 Microamp ...ea. 4.00 

XF R 115V IN 6.3V 2A OUT..99 

URC4-URC11 Emergency xmtrs. 

not checked out ...ea. 15.00 

PL359-.25 ..PL259-.25 

CB Walkie-Talkie damaged 100 
MW w/xtais; Need repair.ea. 7.50 


HEADSETS—Ml KE'S-USED-GOOD 

HS33 600 ohm imped, w/cushions... .$ 

HS30 250 ohm imped, w/604 xfr. 

H63/U w/Boom Mike 600 ohms. 

H113/U 600 ohms .. 

M29/U Hand Lip Mike Press to Talk ..... 

M2/UR Announcers Tiq Mike.. 

T17 Hand Push Button Mike. 

Oial Telephone Desk Style. 

Desk Telephone Less Dial . 

H33/PT Press to talk Handset w/matching 
Male & Female audio plugs. 


6.75 
1.25 

3.95 
3.00 
3.00 

3.75 
6.00 
4.00 

2.95 

4.00 


TELETYPE EQUIPMENT 

Polar Relays D163119A (255A) .2,00 

TT52 Transmitter Dist..20.00 

TT16FG Reperf. 35.00 

T372/FCC3 XMTR .25.00 

T379/FCC3 XMTR .25.00 

R525/FCC3 Rec. 30.00 

R533/FCC3 Rec. ..30.00 


GENERATORS 

2500 watt Portable, gasoline driven 
engine generator 120V 60 Cy. 1 cyl. 

6.5 HP, 2800 RPM, 250 lbs., used good 

with oil inhibitor, each.$225.00 

Hand Generators for Ringing Tele- 

B hones or light small bulbs G25/Pt.1.95 

last Base (for antenna) Flexible . 
w/Feed thru insulator for MS Sections.... 3.75 

Mast Sections for above, each ... 1.25 

EE8 Field Telephone Portable Hand 
Ringing uses 2 flash lite batteries up to 

17 miles used working, each .15.00 

1/4 Mile Reel of wire on DR8 Reel ....... 7.00 

Sound Power Handset works without 

Batteries. Set of 2 Pcs, set .15.00 

Sound Power Head and Chest Set 
works without Batteries, each.12.50 


COMMAND TRANSMITTERS 

5.3-7MC Less tubes used as is. 

4-5.3MC Less tubes used as is. 


■> ■ m + * 


2.50 

2.50 


KEYERS 

TG34 Keyer Code Practice Set to 
reproduce signal from inked paper, 
variable speed' oscillator w/speaker and 
phone jack 115 & 230V in small trunk 

(no tape) used good, each .12.00 

AN/GSCTI Code Practice Set.12.00 

Code Key J37, each.3.00 

Thigh Code Key J45, each.4.50 

Heavy Duty Code Key, each.2.50 

UPM4A Test Set Complete .. .$200,00 

CV94/FGC5 Tel. Code Converter Rec. .. 15,00 

Q-100/FGC5 Sig. Dist-Driv Rec...12.50 

CV81/FGC5 Tel. Code Conv. Trans.15.00 

TT64/FGC5 Sig. Dist. Trans. 15.00 


WE HAVE PARTS & COMPONENTS FOR THE FOLLOWING SETS: BC-SCR-GRC 
GRR-PRC-SB-TRC-VIA-ARN 21-ARC 33-ARC 34-ARC 21-ARC-65-FRC-PE 
TRANSISTOR POWER SUPPLIES-DYNAMOTORS-ARC 44-GRC 27-GRT 3-URC 
GMDI-TA-TCC-BC-VRC-GN-SRC-CD-Hand Sets—Head Sets-Telephone-Cables 


We have millions of items that we do not catalog. We invite you to visit our retail outlet 
which is open on FRIDAY NITE 5 to 8 PM and SATURDAY 9 AM to 5 PM. 

We buy all types of parts and Modules for Army and Airforce Communications. Send 
sample picture. Fed. Number or Sig, Number. We are buyers not askers. 

Send your inquiries by Sig-Fed-Mfr-MU Dwg Numbers, Manufacturers 
Prototypes Avail, tt it's Electronics we have it or may get it. The largest 
inventory available. 


ELECTRONICTOWN 


tt 


THE EYES AND EARS OF THE INDUSTRY" 



1617 South Main Street and Anker Road — Wilkes Barre, Pa, 18702 — Area Code 717 824— 7859 
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CONSTANT VOLTAGE TRANSFORMERS 


STA T/C-MAGNE l/C VOLTAGE REGULATING TRANSFORMERS 


m 


1 


* r 


rim A 


tote 

vac 





cr 


L 


Open T ype 
E xternal 
Capacitor 


-<5> 



c r 


'F' 





*“2 
/ l oV I 

i 


lofv g 

^5>-J 


rn:- 

c-r aov- *<A 



fl*' rt 



9" 3*K- 6* 


Computer grade capacitors 
and silicon rectifiers for ail 
these transformers are avail¬ 
able. 


[ 1 mfdl « 
~ J feloflc.; 





wt. 22lbs. $12.75 
Capacitor 1,00 


wt. 33lbs. $13.75 
Capacitor 1.50 


wt, 14lbs. $ 1 1,75 
Capacitor 1.00 



1 * f < 



nlrp; 


/10V 



itr* i 

-L®-J 







/e A ifcSV vvt . i2lbs. $10.75 
*al_ ■* Capacitor 1.00 


HIGH AMPERAGE 


♦ 

A 


lb 


V o 


If 


— 3Z volta 


\\ >/. if t 


v* iv % 


*7^o v*A. 





/ b V - ^ Awfcl 


O ir 


3 ^ v- V* A *4 S 



i a v - 


T 

A 


36 * 


wt. 18lbs. $17.75 


POWER SUPPLIES 

25 Volts PC at 10 Amps 
Filtered with 2 - 18000 mfd 
Capacitors 

Pius 33VAC at 2 Amps. Also 
Employs Constant Voltage 
Transformer #57055 Described 
Above; 3 mfd capacitor; 

#368B Silicon diodes; fused. , . . $22.50 


wt. I8lbs $14.25 


JOHNSON CAPACITORS 

Type 154-2 15-353 pF; 2KV * . . * * * »$3.75 

Type 167-161 4,7-55 pF , .. - .69 

Type 167-203 Butterfly; 5.9-65 pF., f . *98 

VC 375 10-130 pF; 3.5KV . # .. 1^95 

VC 375S 12 100 pF; 2KV.. 1-50 

VC 3 2KV Split Stator; 350 pF; 

(175 per sect.) .2.95 



24VDC 


5 Amps 

17VDC 


5 Amps 

9 V DC 


7 Amps 

6 V DC 


1 0 Amps 

6VDC 


5 Amps 


$29,75 


Employs Constant Voltage Trans¬ 
former #T47604 described above; 
transformer capacitor; 5 sep 
arate filter capacitors; 10 - 
#368B Silicon diodes. 


EQUIPMENT SPECIALS 

T -67/ARC 3 Transmitter - less tubes . $ 

ART-13 Transmitter - less tubes ... 

T20/ARC 5 Transmitter - with tubes. . - 

BC455/ARC 5 Receiver 6 9 MC with tubes . . 

R10/ARC 12 Receiver 550-1500 KC with tubes. New-17,95. 

R 1 1 ARC 12 Receiver G-5ev. 190-550 KC with tubes ...... 

Less tubes . . ....*. 

R 13/ARC 12 Receive* 108 135 MC less tubes & cover 

- some dents .- * * * . . 

R 1 05/AR R 1 5 Receiver Collins Gen. Coverage with tubes . . 

R517/FRR 26 Receiver with tubes. Excellent. . 

R266/URR 13 Receiver 200-400 MC with tubes. Excellent . .1 

With tubes - less outer case .. - - - - - 

IP274/ALA 2 Panadapter with tubes, Excellent 


10.95 

19.95 
. 5.95 

19.95 

12.95 
. 9,75 

. 5.95 

12.95 

54.50 
.59.50 

69.50 

99.50 

14.95 


ARROW SALES 


L 


2508 S. MICHIGAN AVENUE CHICAGO, ILLINOIS 60616 
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JENNINGS VACUUM 
VARIABLE-NEW 

UCSH-5Q 15 to 50 MMF 

10,000V .$19.95 

UHC-76 10 to 75 UUF 
45,000V - ......... 24.95 

COOLING 
FAN 

blower, 4 pole 
110v 60 eye motor with 4 bladed 
nylon tan. Very quiet, about 50 
CFM 2%"W x 3”H X 2V,"D. Sh. 
wt. 3 #, $2.25 ea. 

HEAVY CHROME CABINETS 

Front rolled to hold panel in 
place. No rear panel 5-1/8"W x 
2‘5/8''D x 3-1 /8''H. NEW 
95^ ea . ..10/$S.95 



METER 0-60 AMP 2’/*" 

Round aircraft type with shunt 
NEW . . . $2.25 

TELETYPE PAPER 8'A" wide 

rolls sh. wt. 40 pounds. 12/$4.95 

CATHODE MAGNETIC TUBE 
SHIELDS 

3".$1.49 5".$2 49 

500 mmf at 500V Feedthrus 

.001 uf at 600V By-pass 0/$10 ° 
cap ............... 1?/$l .00 

100 BUD lOOUUFV.’ shaftSIBO 
20 to 120 mmf per section 
Butterfly 8%“ x 6%" x5”D A" 
shaft 7500 VAC 

NEW.$7,50 

MICA TRIMMER CAPACITORS 

4 to 50 uuf CHOICE 

4 to 130 uuf iu M 

5 to 100 uuf j^Von 

4 To 90 uuf o/Sl 00 

Miniature butterfly cap. 2.3 
to 8 uuf.. ,75i ea.10/$5.95 


OUMMY LOAD 

50 Ohm 150 Watt 
duttive metal ic film 
Sl.SOea. 


# fr I 


Nonin- 

4/$5.00 



PISTON 
TRIMMERS 

glass JFD-VC1 1G panel mount 
.6 to 14 uuf * , 50£ ea, , 10/$4.49 


V A RI ACS GEN 
ERAL RADIO & 
OHMITE 60 eye* 
Input 120v, out 
put G 280v 1 

amp or input 
2 4 0 v, output 
Q-28Qv 2 amp. 
Pullouts in excel, 
cond* 

(10 lbs.). . $6,95 

PC BOARDS 

2x2.... 

3x6...- 354 

4x6___45 4 

Etching solution 
Resist paint .... 



R & R DOZEN 
(13) for price 
of twelve 

99 4 pt. 
194 bti 


100 KC 
CRYSTAL 
CALIBRATOR 


KIT NO. 1 

KIOOc-2 100 KC CRYSTAL CA¬ 
LIBRATOR. First PC board kit 
contains components for 100 KC 
output. The output of this little 
unit is really very stable, x.00B% 
or better at 100 KC. Voltage 
requirement is 4,5V DC (3-1 Vw 
flashlight batt.L Complete with 
crystal, integrated circuits and all 
components. 

ON LY $4.95 

KIT NO. 2 

K100C-2A Contains two PC 
boards with components of Kit 
No. 1 and has additional compo¬ 
nents to deliver outputs of 50 KC 
& 25 KC band edge markers. 

Complete Kit K1GGC-2A (shown 
in photo) will deliver stable har¬ 
monic-rich outputs of 100 KC, 50 
KC and 25 KC band edge mark¬ 
ers. Units deliver a square wave 
which gives useful harmonics up 
to 50 MC. 

ONLY . *...$7,95 



Cry*tal Calibrator Prim 
C^eyii Q otird 
And 

For Aitenhly try 5 MtnuT 


$ 


TRANSFORMERS NEW 
All Primaries 110V 60 Cyc. 

Jefferson Electric 10,000V 

23 Ma.... *. ea, 34*95 

UTC-CG-33 6,3V 4 Amp. . , . 1*95 
12 Volt 5 amp w/c*rcuit 
breaker,*.* 3 00 
CG-131 UTC Plate to Grid 
' PrL 15K ohm Sec, 135K 
ohms +28 DBM* Commer¬ 
cial Grade. ..... ea. 1.25 


$ 10.00 ™ $ 1.99 

Overstocked on CAPACI¬ 
TORS. $10.00 worth for 
only $1.99. Less than 25(f 
per lb; 8 lbs. 

ALL NEW 
NO PULLOUTS 

Guaranteed to your satis¬ 
faction or your money 
back. Don't miss out on 
this SALE. 

ELECTROLYTIC 
CAPACITORS 
Power Supply Type 
1000 mfd @ 260V 

$1.75 ea 4/6.25 
500 mfd @ 200V 

1.50 ea 4/4,95 
15,000 mfd @ 35V 

1.75 ea 4/6.26 
All CAPACITORS NFW 
NO PULLOUTS 


1000 PIV VA Amps 

PDPvy Hiodm . 10/$t 75 


INTEGRATED CIRCUITS 
FACTORY FRESH 
NO REJECTS 


AMPHENOL CONNECTOR SALE 

PL259.. ea. $ .45 

10/S4.00.100/S37.50 


FAIRCHILD 




CRYSTAL OSCILLATOR KITS 



UL 914 w/30 projects dia. . ,804 ea 

10/37*50 ., ..100/365,00 

UL 923 J.K . F lipfiop with 

, , r * * , « * ,, . , $1.50 ea 

10/$ 13. 50. 100/$ 110,00 

MOTOROLA 


Spec sheet included 



Using 1C UL 914 Stable, harmon¬ 
ic-rich output osc. range 100 KC MC790P Dual JK FlipfIon . .$2,00 

to 10 MC — Kit includes Fairchild 10/$ 1 R 95. . 100/$ 179.50 

1C UL 914, crystal socket*: resls- MC7B9 Hex Inverter 
tors, capacitor, & PRINTED Cl R MC724 Quad 2 Input Gate 
CUIT BOARD, with instructions MC799 Dual Buffer 

for assembly.. $2.00 per Kit. ABOVE 3 IC's Choice. .. $1 10 ea 

10/$9.95 




\P 


G* 


*V0 


R Si R ELECTRONICS 
311 E. South 
Indianapolis, Indiana 

46225 



R Sr R ELECTRONICS 
1953 S. Yellowsqrings 
Springfield, Ohio 
45506 Dept. C69 


$2.OOminimum order FOB Springfield, Ohio, COD order 25% deposit. Please add suffic 
we renincJ unused amount. Ohio customers add 4% sales tax. PLEASE refer alJ mail o 
store. Watch for our booth at this summer's "Hamfests " 
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TEST EQUIPMENT 


Kartron 1 0 1 -OR Electronic shorted Turn 

indicator*... a.,,.,,,..,.,,., . S 25,00 

Federal 804-CS1 Microvolt Generator. 

8-330 MC: , . ....... .. ..$ 95.00 

Hickok 610 TV Sweep Generator, less 

case & dial bezel. .. S 25-00 

Fluke 101 VAW Meter with 3 shunts , $150.00 
G-R 874-LBA Slotted Line, Like New .$140,00 
G-4 874-Vl Voltmeter indicator , . ,. ., S 20 00 
G-R 1213-C Unit time/freq. Calibra¬ 
tor, Less pwr supp, ...... .. ... $ 85,00 

Dumont 294 A Oscilloscope, with 
power supply. 160 lbs. . $125.00 

G.E.ST-4A TV Sweep Generator . . . . ,. S 75,00 
Kay Model RF-P "Marka-Sweep" Sweep 

and Marker Generator . $ 35,00 

Kay "Mega-Marker SrTv Marker 

Generator ... , ... $ 20.00 

Simpson 604 ''Multicorder" recording 

Multimeter . ....., . S 70.00 

Keithley instruments 515 megohm 

bridge,.,..... S10Q.0O 

Sola 23-90-150 Constant vohage trans. 
output variable 0-130 V @ 7Vi amps, 
max. V & A meters on panel. Like 

New.... . .. . St 00.00 

Sorensen "Nobatron" 150-5. 0 150 
VDC @ 5 amps, max. adjust able cur 
rent limiting .$1 50.00 

PhrJbrick R-100B Dual power supply. 

Hr 300, -300V at 100 MA .... S 22.50 

Lambda Model 28 pvvr. supply, 200- 

324V DC 100 MA .. .. . $ 25,00 

TG-34A Code Practice machines. 

Unused..... $ 20.00 

Gear-Head Motors, GE, 50 oz — In, 

Torque, 56 rpm. 115V 60 cy. # capa- * 

citor motor, with capacitor. , ...$ 6.00 

Selsyn Assembly, contains 2 GE 2JIGI 
Setsyns, plus gears, etc. Used, good, 
only....... .. ea $ 2.00 


SG 87 AQM 2 Sonar Test Set. Low 
Freq. Signal Gen. w'dB meter, 
ultrasonic transducer, 3 12AU7 
tubes, nice alum, case. N ew ...... . 


Power Transformer, 275V No Ct.. 125 
MA, 12V @2 amps. Upright mount, 

8 lbs. ....... $2.00 ...4 for.. 

Power Transformer, 49Q-Q-49QV @ 

75 MA, 5V @ 2 amp, 6.3V (5> 5.5 

amp. Open frame. 8 lbs. .. 

16 Volt Transformer @15 amps. Open 
f r a me . I t) s, j. >.a^»a‘ 


Adjustable Choke, 1-20 Hy. 900 ohms 

Fully cased, 2" x 13" x 1.3'* . 

Oil-filled Capacitor, 1 mf 3000V DC 

GE Pyranoi, ... * $1 .50 ea. . . .10/ 

5 mf 440V AC Capacitor, Sangamo, 
Rect, can . ,,,.,... 


Mica Trimmer Capacitors, 3-30 pf. ea. . 
Variable Capacitor, 170 pf max, 1000V 

Screw driver adj. . 60s£_ _., 2/ 

Variable Capacitor, Johnson 1 10R25. 

llOpf max. 1250V.,, $1.50 ea. .. 4/ 
Capacitor Assembly, 4 Johnson 160 
127, miniature, 17 pf max. on 
Phenolic strip. ONLY . . 


Micrometer Sprndle, LSStarrett *263 
M r 0-25 millimeters In .01 mm grad¬ 
uations, ONLY . . 


AC Vacuum-Tube Voltmeter, made by 
Tno Labs. 3* pane! meter w/built-in 
amplifier. Range 0*42 V, but w/in put 
divider removed, ii is about 10 mv 
Requires 100 vdc & 6.3V to operate 
w/scbematic. Used, good -- 


METERS 

Weston 0-500 AC milliameter #1524. 

2" round __.____ $ 

Treplett 0-25 MA DC Model 22M. T r 
round. No calibration, just 2 marks, 
"F" & "R" can be erased, $1,75 ea 4/S 


ELECTROLYTIC CAPACITORS 
TWIST ‘PRONG CAN 

80 mf. 450 vdc & 2 mf. 350 vdc 
30 x 75 mf. 150 vdc.. 

40 x 90 mf, 150 vdc . ..... $ 

100 mf. 150 vdc..__ 

160 mf. 250 vdcSi 20 mf. 450 vdc & 

40 mf. 150 vdc,..,.. .., . . S 


tacts. . . .....S .75 ROTARY SWITCHES 

DPDT, 220V 60 Cy coil. "Wheelock" 4-poles, 5-positions, 2 decks. Phenolic, S .35 

made by Signal Engineering. Very 2-poles, 4-positions, small audio type,. $ .25 

high grade, 10 amp contacts. $1.50 Single-pole, 11-positions, plus 2 

each... _.. ,4/S 5.00 special decks. Phenolic... 3W ea,, .4/$ 1.00 

On mail orders; please add sufficient money for postage. Any excess is immediately 
refunded. Minimum order $2.00 

For our Canadian customers, the Parcel Post rate is $1,00 for the first 2 pounds, and 
30£ for each additional pound or fraction. U.S. funds. 

TRADE YOUR USED LABORATORY OR SURPLUS TEST EQUIPMENT ON NEW DRAKE 

OB GALAXY EQUIPMENT OR USED HAM GEAR. WE GIVE TOP TRADE-IN ALLOWANCES 

Send JOtf for our catalog listing hundreds of other surplus items, and new and 
used ham equipment. 

JEFF-TRONICS 

4252 Pearl Rd. 


Cleveland 
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IMPULSE COUNTERS 



#1. VEEDER ROOT-4 Digit, 0000-9999 115 
VAC 6W. Pushbutton reset to zero. Dim,—IVd'H x 
2”W x 3”D. Used—Guaranteed Excel. . $4.50 ppd. 



#2. Dual Four-Digit DOWN COUNTERS. 
Front panel adjusts to any number up to 
9998. Counts down to zero. 28 volts DC 
coils. 2-28 volts DC or AC Panel Lamps. 
Like New.$6.50 PPD. 


CIRCUIT BOARD ASSEMBLY 





Unusual Find!!! Digital Assembly. 3 Boards 
mounted on a frame with panel. Fixed center 
board. Outside boards are hinged and swing out. 
Use frame for breadboard assemblies. Panel 2 3/8 x 
8 5/8. Depth 15”. All parts easy to remove. 300 
1N658, 77-114 Sw. Xsistors, IN754 Zeners, Uni¬ 
junctions, Tantalums, & much more. 

Board ff 1 - As above.$4.00 

Board jf2 - As above + 1 Clare Mercury wetted 

relay module, #HGSM1001 .$5.50 

Board ^3 - As above + 3 Clare Mercury wetted 
relay modules, ^HGSMIOOI.$6.50 

SHIPPING WEIGHT 5 LBS. 


TRANSFORMER SPECIALS 

$6.50 


1. Pri. 115VAC 

Sec. 1) 20-0-20VAC @ 10 A. 
Sec. 2) 14-0-14VAC @ 5 A. 


COPPER CLAD LAMINATES 

G10 EPOXY GLASS 
1 oz. Copper 1 Side 


2. Pri. 115VAC 

Sec. 1) 17-0-17VAC @ 2A. 

Sec. 2) 70-0-70VAC @ 50 ma. 
Sec. 3) 30-0-30VAC <a 25 ma. 


4. Pri. 115VAC 

Sec. 1) 6.3VAC & 6A. 

Sec. 2) 18VAC @ %A. 

Sec. 3) 450VAC © 55ma. 

5. Pri. 115-2 30VAC 

Sec. 1) 1500VAC @ 250 ma. 

Sec. 2) 115VAC @ 1.5A. 
Sec. 3) 33VAC @ 0.7A. 


$3.50 


Pkg. 

Quant. 


3/64" 1/16" 3/32 


n 


1 / 8 " 


$4.50 


1 9x12" 

$1.50 

$2.50 

$3.50 

$5.00 

2 6x9" 

ft 

- 

if 

if 

11 

4 4*/ 2 x6" 

it 

rt 

if 


6 3x4%" 

it 

1 i 

r i 

it j 


$8.00 


This item postage prepaid* 

Every order unconditionally guaranteed. 


ALLOW 20 LBS. SHIPPING ON ALL TRANSFORM¬ 
ERS AND WE WILL REFUND ANY DIFFERENCE. 
WE SHtP UPS. 



2614 Lake Shore Dr, 



RIO 


La Crosse, 2 t Wis. 54601 


j 
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POLY PAKS SMASHES 
“1C” PRICES! 



By Sylvania! Texas! Westinghouse! 

Fairchild I SE! National! 

Brand New! Spec Sheets & Hookups! 



□ GE PA-237 2-WATT 

INTEGRATED CIRCUIT 

AUDIO AMPLIFIER! 



* Brand New! 

Prices 

'Dual Inline 


each 



3 for $6.00 


2 watts continuous 9 to 27 volt supply, 8 mV sen¬ 
sitivity. includes IJ circuits, for pnono, tape re¬ 
corders. dictating. IV. FM, movie. 


□ Westinghouse WC334 one watt audio 
amp, TO-S case 


■ ■■■i-M-fc ■ ri -i ■+# ■ ** 9 ¥*■■ WI I B P 


.11.98 


BRAND NEW! FAIRCHILD* 
SYLVANIA RTL-TTL "ICS* 


No. 

] SG-43SD 
] 900F 
j 903T 
] 9I0T 

□ 9I4T 
5 9I5T 

□ 923 F 

□ 92SF 

□ 924T 


Description 

Quad 2 Input Gate* 
Buffer 

3 Input N/N Gate 
Dual 2 Input Gate 
Dual 2 Input Gate 
Dual 3 Input Gate 
JK Flip Flop 
Dual 2 Input Gate 
20 mhz 923 


99C 


each 


3 for $2.75 


$: SylvQmo, D: dual in /Ine, F: Bat pole, T; TO 5 case; *TTL 


giant sale on 
EPOXY-GLASS 
AMPS 

if Avalanche Type * 
if Micro Miniature 
if Up to 2 Amps 


BOO 

□ 1000 


BRAND NEW! WESTINGHOUSE 
DTL FLATPAK 'ICS' 

* In Mech Pak Carriers * W!H * S P* C - Sheett 


No, 

□ WC210G 

□ WC2I5G 

□ WC224G 

□ WC227G 

□ WC24IG 

□ WC244G 


Description 

Two 3 input 
Line Driver 
JK flip flop 
[clock IS mhi) 
Triple 3 
Input Gate 
10 input diode 
expander 

Dual 4 input NANO 
gate with nodes 
Quad 2 input 
NAND gate 



Ml til! 


•■Hi 



99C 


3 for $2.75 


SOLID STATE 1970 WINNERS 

□ Philco 5CI60Q Dual Mosfets . $1 98 

O Fairchild 9601 Mono Vibrator . ...$3.98 

□ Fairchild 741 OP. Amplifier* . ,.$2,98 

•frequency compensated 709 

□ Westinghouse Voltage Regulator 

0 to 40 VDC Positive ... JlJf 

□ Shockley Diodes, 4 layers . ..3 for $1.19 

□ Neon & Nixie Driver 2N44I0 4 for $1.00 

L SCR Triac Trigger Diodes . .4 for $1J9 


HIGH VOLTAGE 

1 AMP 


LOWEST PRICES ON 
LINEAR AMPLIFIERS 

709C OP 
AMPLIFIER 

1 ? Guaranteed? With Spec. Sheets? 


PIV 

B 2000* 

3000 
□ 4000 
5000 
6000 
8000 
□ 101 


til 


SALE 

1.00 

1.35 
1.65 

HI SILICON 
3-50 RECTIFIERS 

3.95 


SALE ON 

FAIRCHILD 

COUNTING 



i I 


ICs” 


GUARANTEED 

No. Description 

□ 958 Decade-Counter $3.95 

□ 959 Quad Latch 3.95 

Q?4Q Decoder Driver 5.95 

□ SN7475 Quad Latch 4.50 


1 AMP 800 PIV 10 |49 
RECTIFIERS for 



1000 PRV fnr 

SILICON TOr 


RECTIFIERS 



How's your "MEMORIES" for 1970?] 
With Spec. Sheets _ 


EPOXY SILICON 
TRANSISTORS 

5 for 


Fairchild 1128 8 bit 
Fairchild 9033 16 bit 
Philco P15R!00 Dual 50 
4000 Bit Core Planes ..... 


.$ 2.49 
-5 3.95 
$12.50 
S 8.50 


rrPiOi uSH 
AC 

■tliA PkQKIO PtlAJMP 

iNMC4ArD4 MULliPult 


$169 


3 for 
14.75 


4000 PIV 

RECTIFIERS 

1 AMP l 49 



Terms: add postage. Rated: net 30. cods 25 % 
Phone Orders: WakefivM. Mass. (617) SAS-SIPl) 
Retail: 211 Alliion. St.. Wakefield. Mass. 

lOc 


FOR OUR SPRING BARGAIN CATALOG ON: 

□ Stmiconductorj Q Polf Pofcl □ Port* 


POLY PAKS 


P.0. BOX 942A 
LynnfieId. Mass. 

01940 



□ 2^2222 

B 2N2368 
2N2711 
□ 2N2368 
□ 2N3396 
□ 2N3565 
□ 2N3568 

B 2N3638 
2N3641-3 
□ 2N3645 

B 2N3662 
2N3683 
□ 2N3793 
2N4248 
2N42B4 5 
2N4288-9 
□ 2N4290 


Sale 
5 for *1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $ 1 
5 for $1 
5 for $1 
5 for $1 
5 for SI 
5 for $1 
5 for $1 
5 for $1 
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CRYSTALS-CRYSTALS-CRYSTALS 


HC18/U 
Wire Leads 

1 V*" for soldering 


$ 1.75 

3 for $5.00 


EA 



MINIATURE TYPE - The popular miniature crystals listed 
are supplied with wire leads for soldering into circuits and are 
fundamental frequencies up to 20 megacycles. Those higher in 
frequency are third, fifth or seventh overtones. All are made 
with “AT" cut quartz blanks with tolerances of .005% or 
better over a temperature range of -40 to +70 degrees 
centigrade. Crystal frequencies listed are in stock for immedi¬ 
ate delivery. Fractions of kilocycles have been omitted in the 
listing. Frequencies are in megacycles. We will make to order 
any frequency from 10 to 55 MC non-oven miniature crystal 
at $4.50 each. From 56 to 105 MC at $5.50 each. Order by 
frequency and holder type HC18/U. Crystals listed are $1.75 
each or 3 for $5.00. 


a 


4, 294 

U, 425 

16. 575 

21*701 

27.640 

36.SOO 

39.148 

40,259 

41.296 

42.481 

53+ 307 

61.675 

82, 992 

1 PI.666 

4, 301 

11.475 

16. 750 

22.559 

27.670 

36.900 

39. 185 

40. 296 

41 * 300 

42.518 

53. 357 

61.987 

8 3, 000 

102. 866 

4*553 

11*480 

16. 950 

22.659 

27.680 

37. 395 

39.222 

40,133 

41.333 

42.550 

S3, 407 

62. 150 

83, 992 

102.966 

4, 65 3 

n.300 

17,000 

22.759 

27. 750 

17.500 

39.250 

40, 350 

41.350 

42,555 

53,457 

64. 025 

06.000 

103* 066 

4. 680 

11,510 

17, 050 

22.859 

28.250 

37.962 

39.296 

40* 370 

41*170 

42, 592 

53. 507 

64, 717 

88*978 

103. 166 

4. 753 

n * ooo 

17,100 

22. 959 

29. 250 

37. 982 

39+ 313 

40*407 

41,407 

42.750 

5 3. 557 

64,992 

89, 000 

103. 566 

4 + 85 3 

14.ooo 

17. 150 

23. 050 

29. 5 62 

1H.000 

19+ 350 

40. 444 

41.444 

42. 850 

53.607 

r 

65. 7 37 

90, 000 

103.666 

4. IS3 

14.100 

17,200 

2 3. 059 

29. 750 

38.025 

39,370 

40, 450 

41.450 

42.950 

53*657 

65. 992 

90* 978 

103. 766 

5.053 

14.200 

17.250 

23. 159 

29.850 

38. 037 

39. 4 07 

40. 4S1 

41*481 

45.000 

53*707 

66.666 

91.000 

103. 866 

5. 153 

14.250 

17. 350 

2 3. 259 

29. 937 

38.074 

39.444 

40.518 

41.518 

45.041 

51.716 

66*992 

91.978 

103.966 

5.253 

14. 300 

IT. 45 0 

23. 359 

30. 000 

38, 111 

39, 45 0 

40. 550 

41.550 

45.250 

53*750 

67.025 

92.978 

104.066 

5. 351 

14. 350 

17.500 

23. 459 

30. 125 

38. 140 

39,481 

40, 555 

4 1,555 

45+750 

53* 757 

67.500 

93.978 

104. 166 

5.45 3 

14. 400 

17. 550 

24. 050 

30, 250 

38.185 

39+518 

40. 592 

41.592 

46*250 

53, 807 

67,992 

94*978 

104. 266 

5. 500 

14. 450 

17.650 

24. 550 

30. 312 

38.222 

39. 550 

40* 629 

41+629 

46.750 

53, 857 

68*7 37 

95* 978 

104. 366 

5. 600 

14. 498 

17.750 

24. aoo 

30, 500 

38. 259 

39.555 

40* 650 

41,650 

46*850 

53. 907 

68. 987 

96, 250 

104, 566 

5. 650 

14. 500 

17.850 

24. 900 

30.687 

38.296 

39.592 

40, 666 

41.666 

46.950 

S3, 957 

68*992 

96. 750 

104. 766 

6. 255 

14. 600 

13.000 

26. 083 

31.437 

18,333 

39.629 

40.703 

41.703 

47, 050 

53.987 

69* 487 

96,978 

105. 000 

7.255 

14.700 

13.250 

26, 094 

31.625 

38. 370 

39.650 

40.740 

41.740 

47* 150 

54. 716 

69*987 

97.978 

110. ooo 

7.280 

14.800 

19,166 

26. 111 

3i.au 

38.407 

59. 666 

40.750 

41*777 

47,250 

54*987 

69+992 

98.000 

1 15,000 

9* 173 

14.850 

19.266 

26. 133 

32. 187 

38+444 

39. 703 

40.760 

41.814 

47, 350 

55.383 

70. 487 

99. 766 

120. 800 

9. 175 

14. 896 

19, 433 

26. 166 

32.375 

30.51B 

39* 740 

40. 777 

41,851 

47,450 

55,716 

70, 987 

99,866 

1 20. 950 

9.496 

14. 9 00 

19.BOO 

26. 194 

32. 900 

38.555 

39.777 

40* 814 

41.888 

47, 550 

55,987 

70,992 

99* 966 

121.000 

9,666 

14. 960 

20, 285 

26,222 

33. 100 

38.592 

39, 81 4 

40.851 

41.925 

47*650 

56, 987 

71.23? 

1 00, 066 

125.000 

10.525 

15.094 

20. 376 

2b, 249 

33. 200 

30,629 

39.85 0 

40. 888 

41.962 

47*750 

57, 150 

71.407 

100,266 

12b.200 

1 0, 625 

16. 195 

20. 473 

26.277 

33. 300 

38.666 

39,851 

40. 916 

42. 000 

48* 250 

57,800 

71 + 987 

100. 366 


10.675 

15.295 

20. 49B 

26, 305 

33. 333 

38. 701 

39.088 

40, 925 

42.037 

48, 750 

57. 850 

71.992 

100.466 


10.525 

15.675 

20.568 

26.333 

33.400 

38.740 39. 925 

40. 950 

42* 05 0 

49,050 

57.907 

72.487 

100. 566 


1 0. 875 

15. 775 

20, 662 

26. 349 

33.600 

30.777 

39. 950 

40,962 

42, 074 

49. 7! 6 

58.294 

72.987 

1 00, 666 1 

‘+OQ — 

1 1.025 

15.875 

2 0, 757 

26, 377 

33. 700 

18.814 

39. 962 

41,000 

42+ 1 n 

49. 750 

50* 194 

73* 333 

1 00. 766 J 

If 

1 I. 05 0 

15.975 

20, 351 

26. 670 

33.BOO 

38,SSI 

40. 000 

41.037 

42.148 

52.987 

58.987 

7 3. 487 

100.866 3 

K T 

lL, 075 

16.000 

20.946 

27* 145 

33.900 

38.888 40.037 

41.050 

42.185 

5 3,007 

59,987 

73*987 

100,966 , 


II, 100 

16.075 

21.040 

27,480 

34. 125 

38. 925 40. 050 

4L 074 

42.222 

53.050 

60, 000 

77.992 

101*066 

ygF 

11.125 

16. 175 

21* 135 

27, 510 

34.855 

38. 962 40. 074 

41.111 

42*259 

51* 057 

60, 050 

78.992 

1 01. 166 

tti 

J 1. 150 

16. 260 

21.229 

27. 560 

34.888 

39. 000 40, 11 1 

41. 148 

42.296 

53, 100 

60. 0S5 

79.992 

101.250 ' 

ST* j 

11, 175 

16,275 

2l,324 

27, 580 

34,955 

39. 037 40. 148 

41. 150 

42,333 

5 3* 107 

60* 400 

80*992 

101.266 

tfiajii 

11.200 

16 .375 

21.416 

27.590 

15.875 

39, 050 40. 150 

41.185 

42.370 

S3. 157 

60. 750 

81*000 

101* 366 ± 

U .225 

16,475 

21,512 

27.620 

36.700 

39.074 40. 185 

41.222 

42* 407 

5 3, 207 

60,987 

SI* 999 

101.466 


II.250 

16.500 

21.607 

27,630 

36. 750 

19+ Hi 

40+ 222 

41.259 

42+444 

5 3. 257 

61.150 

82+ 000 

1 01*566 



HOW TO ORDER... 

Order crystals by FREQUENCY and HOLDER TYPE.. . enclose check 
or money order. . . add per crystal for postage and handling via 
Parcel Post. ..add 10£ per crystal for FIRST CLASS MAIL AND PA¬ 
CKING. .. add per crystal for shipment via AIR MAIL AND PACK¬ 

ING. . . FOR ALL ORDERS OUTSIDE THE UNITED STATES ADD 25< 
PER CRYSTAL FOR AIR MAIL AND PACKING TO FOREIGN COUNT¬ 
RIES. 

Make check? or money order payable to- 

JAN CRYSTALS, 2400 CRYSTAL DRIVE, FORT MYERS , 

ALL PHONES (813) WE6-2397 



CRYSTALS 


DIVISION Oh QOO 
WHAN A 

EL£CTRON(Ci INC 


FLA. 33901 
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THIRD OVERTONE CRYSTALS HC6/U HOLDER 


The crystal frequencies listed are third and fifth overtone types arsd should be 
used in an overtone circuit. Order by frequency and holder type HC6/U. Listing 
is in megacycles We will make to order ^ny non-oven type HC6/U crystal from 
15 MC to 55 MC .005% tol at $3.00 each. Be sure to specify exact frequency 
and whether you want it made at series resonance or parallel. If parallel what 
capacitance If possible send a crystal known to be on frequency so that we can 
correlate and return crystal with order. For overtone receive crystals we must 
know the exact crystal frequency the operating frequency, the IF frequency 
and the number of times the crystal frequency is multiplied. Stock crystals 
below are listed in megacycles. 



11.311 

21.003 

26.610 

30.155 

33.525 

17,074 

39,680 

4 i,125 

43.186 

45.083 

SO, 700 

64, 600 

11. 38! 

2 1,05 3 

26.620 

30.200 

33, 625 

37.111 

39.703 

41,166 

43. 206 

45.100 

SO, 960 

65. 08 5 

1 1.40b 

21.103 

26.670 

30. 266 

33.649 

37,148 

39.740 

41.250 

43. 260 

45.125 

s 1 * i00 

65.600 

11.411 

21. 15 3 

26. 680 

30, 375 

33. 657 

37.200 

39.777 

41.325 

43.259 

45.Z08 

51.275 

66,600 

11. 4S0 

21.203 

26.700 

30, 575 

33, 700 

37.222 

39. 800 

41.333 

43.416 

45.275 

SI, 576 

66, 750 

11.456 

2 1,25 3 

26. 71 0 

30, 700 

33, 750 

37.259 

39.814 

41* 37S 

4 3. 444 

46. 300 

51.416 

67.116 

11.481 

21. 303 

26. /20 

30. 7 1 1 

33. 800 

37.266 

39.851 

41.416 

43.449 

45.700 

SI,469 

67.167 

11.500 

2 1, 35 3 

26, 730 

30, 822 

3 3.85 Dw 

37 , 300 

39.888 

41.5 00 

43. 468 

45.895 

51.576 

67. 600 

l 1.506 

21.403 

26,750 

31, 111 

33. 955 

37.333 

39, 925w 

41,583 

43.481 

45. 900 

51*750 

67.611 

I 1. 556 

21,435 

26. 760 

31.280 

33, 975 

37. 17 0 

1r 

39.962 

41,658 

43,500 

46.208 

52,275 

67.750 

11.581 

21.4 37 

26. 770 

31. 388 

34.400 

37.388 

40. 000 

4),666 

43.518 

46.275 

5 3, 275 

67.944 

11,600 

21.453 

26.888 

31.700 

34, 444 

37. 400 

40. 037 

41,687 

4 3. 625 

46.300 

53, 416 

68*250 

11.606 

21.503 

27.120 

31 . 825 

34.488 

37. 407 

40.041 

41.833 

43.640 

46. 375 

5 3. 4S8 

68, 533 

11.631 

21.553 

27.125 

31,850w 

34.511 

37.444 

40. 074 

41*875 

43. 700 

46. 395 

S3, 625 

68.416 

I1.681 

21.577 

27.158 

31 . 888 

34.68B 

37,471 

40.083 

41,916 

43,703 

46. 750 

S3, 708 

68, 500 

12,066 

21,600 

27. ]94 

32, 000 

34, 700 

37.518 

40. 11 1 

41,923 

43. 740 

46.885 

53* 750 

68.600 

12.477 

21.603 

27.220 

32. 222 

34.720 

37.556 

40. 148 

41.958 

43.777 

46.900 

53* 791 

68.611 

14,9 35 

21.977 

27,233 

32,250 

34,866 

37,592 

40. 185 

42, 000 

43.814 

46.916 

54,125 

68. 783 

l 5. 006 

22.155 

27.455 

32,282 

35,055 

37.600 

40,208 

42.055 

43.851 

46. 979 

54. 275 

69,240 

15, 32 5 

22. 200 

27. 612 

32.287 

35.185 

37.629 

40, 222 

42.166 

43.808 

47.100 

54.541 

69.250 

1 5 360 

22 325 

27 629 

32. 302 

35 422 

37 166 

4 0 250 

42, 250 

47.899 

47.110 

5 4. 625 

69.279 

1 5. 435 

2 3. 006 

27.640 

32. 307 

35,688 

37, 7 00 

40.2S9 

42.279 

43.900 

47.275 

54, 708 

69. 333 

15.506 

23, 577 

27.700 

32. 3SOw 35. 703 

37.703 

40.296 

42.333 

43. 925 

47. 300 

54* 791 

69,750 

15,935 

23, 833 

27. 705 

32.357 

35,740 

37.71 1 

40. 333 

42,388 

43.958 

47.406 

54,875 

7 0. 0O0 

1 6. 435 

2 4 006 

? 7.094 

32. 606 

35,777 

17,740 

40. 170 

42,416 

43. 962 

47.S62 

55. 000 

70* 083 

1 6, 6 06 

2 4, 033 

28.022 

32.667 

35, 814 

37.777 

40. 407 

42. 437 

44.000 

47. 645 

55.083 

70. 45 0 

16. 7 30 

24. 123 

28,050 

32.700 

35,851 

37.B0O 

40. 444 

42, 500 

44.041 

47.700 

55.125 

70.500 

I 6. 9 35 

24,190 

28.054 

32. 800 

35. 888 

37.814 

40.458 

42, 541 

44.080 

47.785 

55.250 

7 0.600 

17.000 

24.260 

28, 150 

32. 350w 35, 925 

37.851 

40. 474 

42.592 

44.083 

47. 850 

55,275 

70* 667 

37. 435 

24.400 

28, 1 98 

32,957 

35.931 

38, 000 

40. 481 

42.625 

44. 100 

47. 900 

55,625 

71* 333 

17,935 

24.444 

28.227 

32.875 

35.962 

38. 1 10 

40. 500 

42.658 

44. It 1 

48.275 

56* 275 

71.722 

16, 43S 

24, 455 

28,338 

32.965 

36.148 

38.140 

40. 518 

42, 703 

44.148 

48.563 

56, 500 

71.750 

16.935 

24,588 

28. 4OS 

32.975 

36.200 

38, 148 

40. 541 

42, 722 

44.166 

48.750 

56,750 

72.000 

19. 006 

24, 615 

28.627 

32, 985 

36.222 

38. 160 

4 0.555 

42. 740 

44.185 

48.791 

56,918 

72.600 

19.200 

24.668 

28, 64P"w 

33. 016 

36.259 

18,200 

40. 583 

42.750 

44.259 

48.979 

56.993 

72.660 

I 9, 9 ] 6 

24. 7 00 

28,688 

33. 025 

3b.266 

36,244 

40.592 

42.791 

44.275 

49.000 

57. 116 

72, 833 

!<*, 935 

25. no 

28.700 

33. 035 

36. 296 

38*300 

40.629 

42. 833 

44.296 

49.125 

57.275 

73.416 

2 0. 000 

25.250 

28.7 15 

33. 055 

36. 311 

38.333 

40* 666 

42*850 

44. 300 

49.177 

58,416 

73. 600 

2 0, 006 

25.400 

28,722 

33, 065 

36.333 

38. 350 

40.703 

42,851 

44.370 

49. 208 

58,600 

73, 667 

2 0, 4 35 

25,555 

28, 735 

33. 075 

36. 4 00 

38.600 

40,7 08 

42,875 

44. 465 

49.275 

58. 783 

73, 783 

2 0. 5 00 

25.7 00 

28.752 

33. 085 

36.592 

38, 800 

40.740 

42.888 

44.461 

49,290 

59.000 

74,500 

2 0. 5 06 

25,711 

28,830 

33. 1 05 

36.600 

38,900 

40,750 

42.900 

44. 497 

49. 312 

60. 08 3 

75,083 

20. 5 33 

25.861 

28*878 

33. 1 15 

36.666 

38. 906 

40. 777 

42.916 

44.500 

49.666 

60* 450 

75.333 

2 0, 7 00 

25,946 

28,888 

33. 125 

36.700 

38,952 

40.791 

42.925 

44. 51 8 

49.730 

60, 7 00 

75.450 

2 0. 70 3 

25.977 

28,938 

33. 1 35 

36.71l 

39. 200 

40*814 

42,944 

44.562 

49.850 

60. 750 

80.000 

20. 7 33 

26.120 

29. 000 

33. 155 

36. 777 

39.243 

4 0,8 33 

42.958 

44.583 

49.875 

61.750 

81.000 

20. 753 

26.220 

29,406 

33. 165 

36.800 

39. 400 

40, 851 

42* 962 

44.592 

49.895 

62.187 

8 3. 5 00 

20. 777 

26,229 

29, 426 

33. 175 

36.814 

39,500 

40. 888 

42* 988 

44.666 

49.906 

62, 600 

8 3. 5 42 

20. 803 

26. 241 

29, 640 

33, 185 

36.851 

39. 5 1 8 

40, 925 

43. 074 

44.703 

50.121 

62.944 

83. 542 

2 0. 85 3 

26,5 10 

29.688 

33. 195 

36. 888 

39,555 

40.962 

4 3, 08 3 

44.729 

50.122 

62,984 

85. 000 

20. 903 

26.55 0 

29,700 

33.225 

36.925 

39, 592 

40,96 3 

4 3, 11 1 

44.740 

5 0.250 

6 3. 187 

86, 355 

2 0. 935 

26. 560 

29,800 

33.255 

36. 962 

39. 600 

4l,000 

4 3* 125 

44. 777 

50. 275 

63* 416 

90.000 

20. 963 

26.570 

30, 000 

33. 333 

37. 000 

39, 629 

41. 037 

4 3, 148 

44.814 

50. 427 

63. 600 

94. 000 

20.977 

2 6, 580 

30, 066 

33. 35Ow 37. 037 

39.666 

41.041 

43. 166 

45. 000 

50. 500 

6 3. 783 

1 00. 000 


Write for complete crystal catalog with thousands of in-stock crystals listed. 

JAN CRYSTALS 

2400 CRYSTAL DRIVE, FORT MYERS , FLA. 33901 

ALL PHONES (813) WE6-2397 
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_SALES House Cleaning Sale-Closing Out 

1100 Tremont Street, Roxburv. Our Inventory of Used Equipment 

Massachusetts 02120, 617-427*3513 


Motorola 450 MC T44 Trans & Rec Chassis 
Trans.$15.00 ea. Rec....$20.00 ea. 



FM SCHEMATIC DIGEST 

New Revised Edition, A Collection of Motorola 
Schematics; 130 Pages Available After March 1, 
1970. $6.50 Post Paid in U.S.A. 


Motorola U43HHT Motrac 2FR Trans & Rec 
150MC 12VDC Private Line. Less Reeds & Xyals. 
Complete Access..$395.00 ea. 




GE Accent 450MC Station Standard Squelch 
115VAC With Desk'Mike.$175.00 ea. 



Model TS 497 B/URR Signal Generator $75.00 ea 





GE Message Mate Pocket Re¬ 
ceivers. 8 Receivers and 2 
Charger Racks $100.00 For 
The Lot 


MU4M 

AFC AMPLIFIER 
(MOUNTED ON 
REAS OF SF 
PANEL ) 


HU310A 

ir amplifier 


HK53V VIDEO / 
MON I TOR ' 
PANEL 


MU300 

P0w£B SUPPLE 


MU353 

MODULATION 

amplifier 


MU312 
AFC UF.IT 


MU493 

AF CONTROL 
PANEL 


KISS RACK 


MUI99A 
POWER SUPPLY 


Motorola 

M R - 4 0 
MCRWV/System 
12KMC 4 Yrs. 
Old; 2 Terminals 
in Standard 
Racks With Pwr 
Supplies, Dust 
Covers, Full 
M etering, 
Complete With 
Antennas and 
R a d o m e s . 
Complete 
System-Sale 
Only—Price on 
Request. 


MANIFOLD SECTION 
OF HU49* 
WAVEGUIDE UNIT 



Measurements Corp. Model 80 Signal Generator 
$95.00 each. 



GE Porta Mobile 
H N 4 4 1 C S 
1 1 — 30—40MCS 
N i c ad B attery 
Power Supply; 
Unused* $400.00 
ea* _ 

Ail items are in 
limited quantities; 
subject to 
prior sale; 
terms are cash 
with order 
Boston, 
Massachusetts* 
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House Cleaning Sale-Closing Out 
Our Inventory Of Used Equipment 


Motorola 30-50MC Trans Chassis 30Watt $5.95 60Watt .$ 9.95 

Motorola FMTR SOD 24VDC 2FR 40-50 MC With Case. $ 30.00 

Motorola FSTR 80 BY6 Meters 115VAC Desk Top Station ..$125.00 

Motorola PA 8270 Remote Control Unit. $ 65.00 

Motorola W43A-5 150 MC 12 VDC Similar to 80D . ...$ 40.00 

Motorola FMTR 80D Low Band Rec. & P.S. Only, With Case.$ 20.00 

Motorola FMTRU 41V 150 MC AC Front Mount, No Case .. $ 75.00 

Motorola T12G0 Series Remote Control Unit...$100.00 

Motorola Desk Sets (Telephone Style Handset/Speaker.$ 15.00 

Motorola J44 450 MC Remote Control Station, Outdoor Cab...$100.00 

Motorola FSTRU 140 BR 150 MC 115 VAC Station, Indoor Cab.$125.00 

Motorola FSTR 140 Low Band Station, Outdoor Cab.$100.00 

Motorola H or P Series Modules for Early Portables 

90 Pcs. Sold as One Lot... $ 25.00 

Motorola 30-40MC Station Chassis Only, No Cabinet w/AC-PS ...$ 75.00 

Motorola D33 150 MC With Case, No Accessories. $ 50.00 

Motorola L41GGB 30-40 MC Case, No Accessories 115 VAC .$100.00 

Motorola FMTR 418 30-40 MC 115 VAC No Case . $ 75.00 

Motorola T41GGV 30-40 MC 6/12VDC Case No Accessories.$ 40.00 

Motorola FSTRU 140 BY150MC 115VAC Desk Top Cabinet ... $125.00 

Motorola FSTR 80 BY30Watt 115VAC 30-40MC Desk Top .$100.00 

Motorola FSTR 140 BY30-40MC 115VAC 60Watt Desk Top .$125.00 


Collins KWS-1 Power Supply, Only; Very Good.$250.00 

Florae Pager Receivers, Super Regen 43MC 1 Lot 30 Units.$ 25.00 

Mohawk Message Repeaters W/O Tape Cartridge ...$ 5.00 

Panalyzor Mod. SB12A W/P.S. SSB Signal Analyzer 500KC IF.$450.00 

Panalyzor Mod. SB-8B W/P.S. Spectrum Analyzer 5MC IF ....$125.00 

Sierra Carrier Frequency Voltmeter 2Q-50GKCS 

Model KS15538.L2 ..$ 50.00 

Phtlco CST-2 Signal and Termination Unit 

Good Phone Patch Parts.....$ 12.50 

Baird-Atomic Transistor Curve Tracer Mod.MW-1 .. $100.00 

LM Frequency Meter With Book And Power Supply...$ 80.00 

LM Frequency Meter With Book Less Power Supply ..$ 50.00 

Model RBW-2 Panoramic Rec. Adapter 500 KC IF .$ 50.00 

New Lafayette Priva-Comm III Encoder-Decoder Sel. Call Unit...$ 10.00 

RCA Mod. CMV-2E3 30-50MC 25Watt 11 Units Shipped pre-pd. as Lot...... $155.00 


1100 Tremont Street, 

Roxbury, Massachusetts 02120, 617-427-3513 

All items are in limited quantities; no accessories unless indicated; all items 
subject to prior sale; terms cash with order f.o.b. Boston, Massachusetts. 
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COMMUNICATIONS 


18669 VENTURA BLVD TARZANA, CALIF 91356 

Phone (213 ) 342 8297 


Used Two-Way FM Units 


Repeaters 


Walkies 


Mobile Phone 


Bases 


Mobiles 


MOTOROLA GENERAL ELECTRIC RCA 


OTHERS 


Unless otherwise specified, equipment is used, and is sold as-is. All 
items shipped FOB Tarzana, California. Crystals, ovens, antennas not 
included unless specifically stated in catalog. All equipment is sold on a 
first-come, first-served basis. 

WRITE FOR OUR COMPLETE ILLUSTRATED CATALOG 




MANN GUARANTEE 

Money refunded without que stion il equipment 
is returned within seven days from shipment, 
undamaged, freight prepaid. 


HERE ARE SOME EXAMPLES OF THE BUYS AT MANN 
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SIX METERS 

FMTR 41V 

12V 

Mobile 

1 QW Vibrator Supply. . 

.S 30 

FMTRSOD 

12V 

Mobile 

25W Dynamotor Supply . . . , 

.30 

FMTR 140D 

12V 

Mobile 

50W Dynamotor Supply ,,. . 

50 

fc P # * + * 4 • * ft * * W W 

T51GGV 

6/12 V 

Mobile 

50W Vibrator Supply ....... 

. 100 

U51GGT 

12V 

Mobile 

5GW Transistor Supply ...... 

..175 

FSTR 140BY 

117V 

Base 

60W Table Top Cabinet. 

.125 

T41GGV 

6/12V 

Mobile 

30W Vibrator Supply. 

.65 

TWO METERS 

FMTRU 41B 

117V 

Base 

1QW Table Top Cabinet. 

. $ 75 

FSTRU 140BY 

117V 

Base 

60W Table Top Cabinet. 

__135 

FSTRU 140BR 

117V 

Base 

60W Upright Cabinet. 

. .150 

FMTRU 41V 

12V 

Mobile 

10W Vibrator Supply.. 

45 

FMTRU SOD 

12V 

Mobile 

25W Dynamotor Supply . . * . 

. 45 

FMTRU 140D 

12V 

Mobile 

50W Dynamotor Supply . . . . 

. 55 

T33GGV 

6/12 V 

Mobile 

10W Vibrator Supply . 

.70 

T43GGV 

6/12V 

Mobile 

25W Vibrator Supply. 

.110 

U43GGT 

12V 

Mobile 

25W Transistor Supply. 

.175 

450 MHz 

L44AAB 

117V 

Base 

15W Table Top Cabinet. 

.$95 

J44AAB 

117V 

Base 

15W Outdoor Cabinet. 

.. .125 

Y44AA8 

117V 

Repeater 

15W Upright Cabinet . 

. 135 

T44A6A 

6/12 V 

Mobile 

15W Vibrator Supply . 

. 25 

T44AAV 

6/12 V 

Mobile 

15W Vibrator Supply ....... 

. 30 

U44BBT 

12V 

Mobile 

15W Transistor Supply . 

. 175 

PORTABLES 

H23AAM 

Handie-Talkie 

1W Dry Cell Supply . 

. $45 

H23AAM 

Handie-Talkie 

!W Ni-Cad Supply . 

. 50 

P33AAM 

P33BAM 

T33AAT 

Pack Set 

Pack Set 

Motorcycle 6V 

5W Dry Cell Supply . 

5W Ni-Cad Solid State Rcvr .. 
8W Less Tubes & Diodes , . . . 

.. .60 

75 

* + ■ » r v i * m # # 9 8 

30 

** **** ■*■*** 


Alt equipment quoted is priced less accessories 


ACCESSORIES 

For SOD 1 40D T44 S eries Mobiles 
For T4I T43 T5t T 53 Series Mobiles 
For U41 U43 U51 U53 Series Mobiles 
For All Motrac Motran Series Mobiles 

G old Crystal Ovens 850 $ 1.50 ea. 


SPKRS 


MISCELLANEOUS 

Transmitter Strip Only 
Transmitter Strip Only 
Receiver Strip Only 
Receiver Strip Only 

Gonset Converter 


6 Meters 25W "G" Series . ..$10 

2 Meters 25 W “G" Series..10 

6 Meters 6/12V "G" Series.18 

450 MHz 6/12V T44A6A Series...18 

#3247 30-40 MHz New Original Carton.$25 

Vibrator Supply.$160 

Transistor Supply. 175 

Vibrator Supply... 150 

Transistor Supply. 175 


General Electric 

ME 16 

6/12V 

Mobile 

SOW 

General Electric 

MT16 

12V 

Mobile 

BOW 

General Electric 

ME42 

6/12 V 

Mobile 

15W 

General Electric 

MT42 

12V 

Mobile 

15W 
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MOTOROLA 

GEAR 

AT 

AMATEUR 

PRICES 
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Find out for yourself why 
Spectronics received rave no¬ 
tices from the editorial staff of 
FM Magazine! And while 
you’re at it, take advantage of 
the March Surplus Special — 
Get 2 Mobile Units (Low- 
Band or 450 MHz) for the 
Price of One! 



meters or 450MHz) 

r 








1009 


“The FM 

GARFIELD AVE. 


Phone; Area Code 312 - S40-677G 


People 

OAK PARK, 
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249 Route 46 

Saddle Brook, N 0 J. 07662 
Phone (201) 489-9000 


SEND 

FOR NEW CATALOG. 

QUALITY CERTIFIED 
VALUES. 


FM Surplus at Low , Low Prices! 


NEW! FM 100—Watt Mobile Linear Amplifier 

High Band - 146-174 MHz 
RF output 90-120 watts into 50fL Gonset 
Comtron series — Model 972-A in factory- 
sealed cartons SI 48 with brand new install, 
kit FREE 


G-E Schematic 

Outline and inter¬ 
connection Diagrams 
for GE 2-way FM 
Radios Vol. 1 Pre- 
Progress Line (49-55) 


Bendix MRT10 30-50 MHz, 35W 12V vibr. 


25-50 MHz 
72-76 MHz 


power supply, complete with access.$25 

Bendix IV14AA 6/12V 30-50 MHz 

vibr. power supply. $35 

25W with complete accessories 

IV16AA 6/12V 30-50 MHz vibr. P.S. 

50W with complete accessories.$45 

(less accessories: deduct $20) • 


RCA—CMU15A 6/12V 450-470 MHz 


Vol. 2 

Pre-Progress line 
(1949-55) 
150-174 MHz 
405-425 MHz 
450-470 MHz 
$4.50 

each volume 


complete with accessories.$25 

MOTOROLA 450-470 MHz, with accessories 

T44A 6 or 12V.$25 

T44A6 6/12 V.$28 

T44A6A 6/12 V.$38 

T44AAV. $48 


450 MHz Portables (Radio Specialties) 

RSTR4N transistorized.. $38 


Motorola X43GGV single squelch 30W H.B. 

& Acc. Receiver has transistorized power supply 
2 freq. transmitter, 2 freq. receiver, private line 
(minus reed) in receiver only... . $158 

NINIC FM POCKET RECEIVER with dry 


G-E Progress Line 
4EZ11A10 — 10 wt. 

trans. power 
speakers.$15 


RCA CMV4E 

148-172 MHz 12V 
30W dynamotor power 
supply. TX narrow 
banded, complete with 
accessories .... ;S28 


battery.. .$59.95 

add $7.50 for nickel cadmium battery. Add $20 for 
crystals & tuning to your freq. 30-50 MHz or 150- 
170 MHz. All units new. Solid state modular assy, 
construction. Adjust squelch. Sensitivity 0.3 micro¬ 
volts to brk. squelch. Dual conversion crystal con¬ 
trolled. With conv. dry cell or rechargeable nic-cad 
battery. Weight: 1 lb. Size: 6-5/8” x 214'' x Vk”. 


GE MA/E33 6/12V 

30W — vibrator power 
supply with access. 

$168 
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FM EQUIPMENT SOLD TO LICENSED AMATEURS ONLY 


Motorola 60 Watt Four Channel 150MC 

Mobiles 



MODEL T53-GJV 6/12 volt. These units are 
exceptionally clean and in mint condition. 
They are complete with 4 freq. control head, 
cables, mike, speaker. Xmtr-narrow band, rcvr is 
wide band. Less crystal ovens & ant. Only 
$175,00 ea. 


G.E. PROGRESS LINE-150mc; 60 watt; 
tour frequency-MA/E-36. These are also 
very clean and in mint condition. Com¬ 
plete with all access., less crystals & ant. 

$225.00 ea. 



MOTOROLA 

150mc transistor¬ 
ized pocket pager 
receiver. H03ANC- 
1102AQ. Excellent 
cond., less battery 
$34.95 ea. 

MOTOROLA MOBILE 
TELEPHONE test set 
TE K22, (list price $550.00) 
like new $180.00 ea. 

NICAD batterys for "HT" 
series handi-talkies, NLN 
6238, untested. $3.00 ea; 
Nicads for H11, H13 poc¬ 
ket transmitters, NLN 
6117A $4.95 pr. 


MOTOROLA "HT" series 
Mandi-Talkies. 150mc. Prices 
vary according to model: stan¬ 
dard, universal, 1 freq., 2 
freq., P.L., etc. 

G.E. PROG LINE, 

30—54me, 6/12 volt, 60 
watt. Complete with all 
accessories, (less ant). 
Single freq. $100.00 ea.. 
Dual freq. $110.00 ea.. 
Four freq. $130.00 ea. 

MOTOROLA handi-talkies, 
150mc, 1 watt out, fully 
transistorized rcvr, checked 
out & operating; w/nicad 
battery, H23BAM $69.50 
ea. 

DIGITAL decoder, Secode 
RPD 634 $19.95 ea. 



MOTOROLA 150mc Handi-Talkies guar 
anteed operating, less mike and battery 
FPTRU1.$19.95 ea. 

MOTOROLA power supply NPN 6023A 
for P31, P33BAC.I/batteries.4.95 ea. 



MOTOROLA 

charger for H11, 

H13 pocket xmtrs, 
NLN6121A S9.95 ea. 


MOTOROLA 150mc receiver strips; 

very clean 6V.25.00 ea. 

30 Watt xmtr strips 6V.20,00 ea. 

MOTOROLA transistorized "Big Voice” 
power speakers.. 19.95 ea. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK! 


AM equipment unless stated otherwise is complete and guaranteed* Items over 20 pounds shipped 
freight charges coMect, Include sufficient postage for other items. 25% deposit required on c.o.d* 
orders* Mich, residents ad 4% sales tax. We have a very targe stock of FM equipment; however no 
catalogs or list available* Tell us what you are looking for, we may have it* Prices subject to change 
without notice. 


hours; 


by appointment only NEWSOME 


ELECTRONICS 


19673 ALLEN ROAD TRENTON, MICHIGAN 48183 PHONE: 313-282-6464 
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GE Progress Line Units 


FE-42 V 

450 MHz 


219.50 

ME-42 f 

15 watts 


199.50 

MA/E-16 

Low band 

50 w 

189.50 

MA/E-33 

High band 

30 w 

199.50 j 

MA/E-36 

High band 

60 w 

224.95 

ALL WITH 

ACCESSORIES ! < 

v l 0 

0 K ■ [ 



WRITE FOR 1970 CATALOG 


STORE HOURS 

WEEKDAYS: 9 am lo 9 fM 
SATURDAY i 9 am to 5 pm 



& LOW BAND 



GE 2*piece 
ET-6 Transmitter 

ER-6 Receiver 

****** * ******* 


Fifty watts, 12 volts 
with accessories --- 
only oo 


motorola 

f44AAV-l 
450 mHz 34.95 



narrow band 


motorola T41 GGV * 1 

6 /12 volts * 
with 

access. 84.95 A il 50 
ess access. 


64 


IVt I N IRAK 1160 24 ! 

RADIO SPECIALTIES PORTABLE $16.95 

Special Low Prices ; ] PacksET V24.5O 




T53GAD 

50 w 

$ 15900 

T33GGV 

10 w 

$79>o 

T 51 G 

50 w 

$125 00 

Accessories 

20.00/set 


NEW!! NEW!! 

STANDARD 

COMIVHNICATIONS 
business band ham 
Telephone marine 

Write for prices and literature. 


rca 


CMU-15A 

w/accessories 

CMU-15B 


39.50 

59.95 


v 

* 

* 

* 

* 

* 


Note 


Accessories consist of power and control cables 


control head, speaker, mike (as applicable) 
EQUIPMENT SOLO AS IS * FOB LONG BEACH 
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REGUL. PWfi SPLY FOR COMMAND, LM, ETC. 
PP-106/U; K nob adjurtable 90-270 v up 

to 80 m* dc; Also select an AC of 6.3 v 5A, or 12,6 
v 2'A A or 28 v 2% A, With mating output plug Si 
all tech. data. Shpg wt 501.,.,.*......19.50 

BARGAINS WHICH THE ABOVE WILL POWER: 
LM-( # ) Fraq. Mater: 125 20 mhi, .01%, CW or 
AM. with serial matched calib. book, tech, data, 

mating plug. Checked Si grid. .67.60 

TS'323 Froq. Meter: Similar to above but 20-480 
nnhz, .001%. With data ..... .. 169*50 

TS-175 Freq* Meter: 85-1000 mhz. . . . .75.00 
A.R.C, R11A: Modern Q 5'er 190 550 khz.,. 12.95 
A.R.C. R22: 540 1600 khz w/tuning graph...17.95 
A.R.C, R13B: 108-132 mhz w/tuning graph.*27*50 


HIGH-SENSITIVITY WIDE BAND RECEIVER 
COMMUNICATIONS ..BUG DETECTION... 
SPECTRUM STUDIES 

38 1000 MHZ: AN/ARL-5 consists of a brand- 
new Tuner CV 253/ALR and an exc. used rcvr 
R-444 modified for 120V ( 50/60 hz. The tuner 
cowers The range in 4 bands. Packed with each 
tuner is the factory checkout sheet. The one we 
Opened showed SENSITIVITY: 1.1 uv at 38.3 
mhz f 0.9 at 133 mhz, 5 at 538 mhz, 4Vi at 778 
mhz, 7 at 1 ghz. The rcvr is actually a 30 mhz IF 
ampl. with all that follows an IF, including an S 
meter. Has Pan, Video & AF outputs. Has a 
calibrated attenuator in 6 db steps to —74 db, 
also AVC position. Select pass of fe?00 khz or +2 
mhz. AND SELECT AM OR FM: We furnish 
Handbook & pwr-lnput plug, all for , . , , , 275,00 


SP-6G0-JXI*) Rcvr: 0.54-54 mHz, The popular 
late-type Hammariund Super-Pro, aligned, grid, 
exc. physical cond. too. w/toook ........ 325.00 


H-390/URR Rcvr: Collins xtl caiib, each 100 

khz. Aligned 8i grtd perfect , * * * . . * -795*00 


VERSATILE PLATE & FILAM. TRANSFORMER 
Depot Spares for SP-6O0-JX: Pri, 95/105/117/13a' 
190/210/234/260 v 50/60 hz. Sec. 1: 305 a305 
v r 150 me. Sec, 2: 5 v 3 A. Sec. 3: 6.3 v 5A, 

Sec, 4: 7Y$ v, 3/4 A, Sec. 5: 7*A v # 1% A, Legend 
for pins is plainly marked. Harm, sealed* (Add 
postage for 14 lbs.)... . 2.95 




HOW TO GET THE BEST BARGAINS 
We buy daily so we change our 26 different 
Catalogs almost dally. Gel JfOws fresh off our 
photocopier by ashing for the specific Categor¬ 
ies you are Interested in: Aeron, Etadioshop/ 
Amplifiers & A Henna tors/Audio Test/Bridges 
(includes pots, galvos, Q-Meters, etc./Communi- 
eatiotis/Coufiters/Ffeq. Changers/Fr*q. Meters/ 
Meggers, Meg ohm meters /Meters Calibrators 
(includes Differential Voltmeters A Digital* 
setting pwr supplies.! /Meters, Digital/Meters, 
Phase Angle, Precision, Lo-frcq, Wattmeters/ 
VTVM 's/Miqfo wave ltems/Noise and Field 
Strength (RFJ)/OseLUoscope*/Accessories/Pana¬ 
da pters A Spectrum Analyzers/pwr supplies/ 
Pulse generators A Radar and IFF Testers/ 
Recorders/Regulators, tine voltage/Semicond^ 
S*rvo & Tube Testers/Signal Genera tors/Tuning 
Fork OsdiOitorsYWattmeters. RF. WE ALSO 
BUY! WHAT DO YOU HAVE? WHAT ARE 
YOU ASKING FOR IT? 


R, E. G00DHEART CO.. INC. 

Box 1220-GC, Beverly Hills, Calif 90213 
Phones Area Code 213 Office 272 5707 

Messages 275 5342 


AS 


WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, Hew Jersey 07401 



Price—$2 per 25 words for non-commercial ads; 
$10 per 25 words for business ventures. No display 
ads or agency discount. Include your check with 
order. Deadline for ads is the 1st of the month two 
months prior to publication. For example: January 
1st is the deadline for the March issue which wilt 
be mailed on the 10th of February. Type copy. 
Phrase and punctuate exactly as you wish it to 
appear. No all-capital ads. We will be the judge of 
suitability of ads. Our responsibility for errors 
extends only to printing a Correct ad in a later 
issue. We cannot check into each advertiser, so 
Caveat Emptor . . . 


SIGNAL DISTORTION TEST SET TS2B/TG 
$30.00 each. Reader: High speed, tape. Ferranti 
Mark III $30.00 each. Atlantic Surplus Sales, 580 
3rd Ave.. Brooklyn NY 11215. 

ELECTRONIC ORGAN Transistorized, known 
brand, electronic assemblies, two manual spinet. 
$60.00 f.o.b., send SASE for particulars. 

W9YCB, Rural Route 2, Box 52A, Angola IN 
46903. 

TWIN CITY ARC AUCTION 1:30 p.m., March 
22, 1970, Lambs Auction House, 1600 N. Oak, 
Champaign IL. Details contact K9QZI, 807 W. 
Charles, Champaign IL 61820. 

COLLINS 75A4 Excellent shape $390.00; Collins 
32S1 with power supply, used very little 
$425.00. Walt Williams, 1706 Parkridge, Arling¬ 
ton TX (817-261-9653). 

RAGS hamfest Syracuse, New York, April 11, 
1970 at Song Mountain. Box 88, Liverpool NY 
13088. 

AUCTION, NORTH JERSEY really different; 
new equipment booths, prizes; food and drink 
and bargains galore. Sunday afternoon (April 19) 
from 1 p.m. tit dark, at the Arbor Inn, Rock Ave. 
and 7th, Piscataway NJ. Easy to reach from Rt. 
22 turn south on Rock Ave. 114 miles; sponsored 
by Tri-Country Radio Club. 

QSL's??? Samples 25rf (refunded) Sakkers, 
W8DED, Holland Ml 49423 (mention 73 Maga¬ 
zine). 

SELL HEATH H.W. 12 W/extra finals $90.00; 
with H.P. 23 power supply $135.00; S.B. 200 
amplifier $200.00. All gear is clean and in 
excellent condition. Write Robert Shaw W9EII, 
Box 154, Rankin IL <217-397-6211). 

SALE: Clegg Zeus $300 and interceptor $325; 
Drake TR4 with power supply $500 and R4B 
$325; Olson "6” with Lafayette 6 & 2 VFO 
$100. All mint condition, factory manuals and 
cartons. Any reasonable offer considered. Barney 
Scholl, 1655 Kimberly Road, Sharon PA 
(412-342-4462). 

GREENE.. .center dipole insulator with.. .or 
without halun.. .see 73, November '69, page 107. 
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EJC-221-M calibration book and xtal. CW only. 
Excellent condition. Pick up only. Best offer over 
$40. WA2SJW, Ron, 11 Crescent Dr., Old Beth- 
pageNY (516-293-8588). 

TMC GPR-90 RECEIVER $250. TMC MSR-4 
Receiving mode adaptor, $100. HR-10 Receiver, 
$50. HX-11 Transmitter, $25. Robert Clatiser, 
114 Sandhill Rd„ Lebanon PA 17042. 

NOVICES! Interested in traffic? ENTN meets 
daily on 3726, 7:30 est. All amateurs in Eastern 
U.S. invited. For information: WA3JSU/1, 200 
Washington Street, Middletown, Conn. 

WORLD RADIO has used gear with trial-terms 
guarantee! SR34AC $129.95; HW32 $89,95; 
Swan 250 $199.95; 500C $379.95; DuoBander 
84 $99.95; 753 $119.95; SB33 $189.95; Galaxy 
5mk2 $279.95; 75A $209.95; 75A3 $209.95; 
75S3B $499.95; SX101mk3 $159.95; Drake 2A 
$159.95; 2B $179.95; NC300 $149.95. Free 
"blue-book' 1 list for more. Write: 3415 West 
Broadway, Council Bluffs IA 51501. 

GPR92 $250 Used 3 years, stored last 3 years. 
Excellent buy. Ship prepaid. K62AM, 6908 
Sierra Bonita, Sacramento CA 95831 
(916-428-5934). 

MUST SELL Heathkit HX-20, HR-20, HP-20, 
$175., Apache SB-10, $125., VF-1, $10., 

14AVQ, Radials, $25. Bob Miller WA6MTY, 
1377 Newport Long Beach CA 90804. 

SPECIAL OF THE MONTH RG11A6U Coaxial 
Cable, 1st quality, brand new— 12rf a foot or any 
length to 2500 feet. Antennas, Inc., Dept. B, 512 
McDonald Road, Leavenworth KS 66048. 

CHICAGO SUBURBAN RADIO ASSOCIATION 

Annual Hamboree on March 22nd at East Avenue 
and 55th Street, Countryside (La Grange), 
Illinois. Flea market and prizes. For further 
information contact Wilson Thomas, W9KWA, 
4017 Vernon Ave., Brookfield IL 60513 
(312-485-0451). 

SX-130 with speaker - $110.00; HQ-170AC - 
$200; both like new, may make offer. Bob 
Ensminger, 11388 Campus, Loma Linda CA 
92354. 

TECH MANUALS - TS-173/UR, BC-638A, 
$5.50 each; R-390/URR, R-390A/URR, OS- 
8C/U, URT-7, TED, $6.50 each. Many others. 
List 20i. S. Consalvo, 4905 Roanne Drive, 
Washington, DC 20021. 

LEARN CODE with your tape-recorder. Begin¬ 
ners course, up to 9 wpm on 7 inch reel. Price 
$5.95. Harold Whaley, Box 2011, Waianae HI 
96792. 

COLLINS 310B-1/3 EXCITER with coils; Gen 
eral Electric 30—50 MHz 250 watt transmitter 
and modulator $500. or best offer. SASE. Millen 
3 in. CRT magnetic shields $5. ppd. K80NM, 
37610 Lakeshore, Mt. Clemens Ml 48043. 

LOOP new communications system; details avail¬ 
able for $1.00; write George WA4NQR, 102 
Willow Road, Savannah GA 31404. 

WANTED Turret tuner with coils or old chassis 
with tuner for Hammarlund SP400X receiver; 
later model with 13 plate stator and 14 plate 
rotor; will pay good price. Ralph Williams, 
Dixfield ME 04224. Box 372. 


GATEWAY 

ELECTRONICS 

6158 Del mar Blvd.. St. Louis, Mo. 63112 

314-726-6116 


AN/URT-21 BE ACON T RANSMITTE R - Fully 
transistorized, solid state on 243 MHz. 
Portable bat. operated; new. 

Shipping wt. 1 'A lb...$ 10,00 

CRYSTAL QVEN-MFG16 BY LAVOIE -115 
VAC—75 Degrees Centigrate—Octal Base 4 x 
1-7/8 x r/ a . 

Shipping wt. 1 lb.. $ 2.50 

NIXIE TUBES-T' Diameter—0.6 inch numeral 
w/socket numbers 0 thru 9. 

Shipping wt. ‘VS-lb.4.00 

40-0-40 MICRO-AMP METE R—2%'' — Ideal 
for FM Radio Alignment, etc. 

Shipping wt. 2 lb. ..$ 2.95 

TEXTRONIC TYPE 531 OSCILLOSCOPE — 
w/plug in 

Shipping wt. 125 lb. $450.OG 

MERCURY WETTED POLAR RELAY-Direct 
replacement for the WE255A polar relay- 
factory adjusted and sealed—shielded against 
noise. 

Shipping wt. 2 lb. . ...$ 4.95 

115 VOLT AC TO 48 DC-Solid state POWER 
SUPPLY —rated at 3 amps. 

Shipping wt. 25 lb.12.50 

AUTOMATIC ICE CUBE MAKERS-For refrig¬ 
erators and freezers (new) w/diagram & 
installation instructions. 

Shipping wt. 12 lb. .$ 9.50 

Minimum order $5,00* Sorry, no catalog at this 
time. Write for specific items. Watch for our 
ads in 73. Stop in and see us when you're in St. 
Louis, 


New! 


SPEECH 
• compressor 

— Increase talk power drastically! 

— Installs infernally - always with yon - 
Fixed - Mobile - DXpeditiorung! 

— Works with Phone Patch 
— Fully wired - not a kit 
— No Holes IS min. installation in 

HWIM, SB101, SB401 and others 
— Full year warranty - free literature 

Mod el RPC-3 R P Electronics 
$24. 9S B ox isoi 

POSTPAID CHAMPAIGN, IL 61820 




FREE Catalog 

SURPLUS ELECTRONIC BARGAINS 


Now BIGGER and 
BETTER Than Evar! 

-MAIL THIS COUPON NOW 

NAME 


I 


; ■•■ ■■ ■ 


• mm, ■ ■ ■ rt a « 


ADDRESS: 

CITY; 


■HW4- 


- 6-ii-f-- - w- —■ 


STATE: _ 


ZIP: 


I 


for your FMiE copy, AM om# ofltf moll. 0«pf. 73 


1016 E. EUREKA • Boa UOS • LIMA, OHIO • 45802 
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BRIGAR 

ELECTRONICS 

10 ALICE ST. 8INGHAMPTON, N.Y. 
13904, AC 607 723- 3111 

Offices and Warehouse 10 Alice Street 

COMPUTER GRADE 

ELECTROLYTIC SALE 
LARGE QUANTITIES AVAILABLE 

Minimum Order 10 pcs. 

All Sizes—5W ea. 


MiuoiY 


SANGA MO 


SPRAGUI 


VALUE 

500 MFD 200 VDC 
1,250 MFD-180 VDC 

1.500 MFD 100 VDC 

3.500 MFD' 55 VDC 

3.500 MFD- 75 VDC 
5.000 MFD 36 VDC 

5.500 MFD- 45 VDC 
11,000 MFD- 19 VDC 

11.500 MFD 18 VDC 

12.500 MFD- 16 VDC 
10,000 MFD- 15 VDC 
14,000 MFD- 13 VDC 
15,000 MFD 12 VDC 

15.500 MFD- 10 VDC 
15.000 MFD 10 VDC 
25,000 MFD 6 VDC 
30,000 MFD- 10 VDC 
60,000 MFD 5 VDC 
20,GOG MFD 15 VDC 
15,000 MFD 15 VDC 
35,000 MFD 12 VDC 

7,000 MFD- 13 VDC 
3,000 MFD 25 VDC 

2.500 MFD 45 VDC 
3,750 MFD 75 VDC 





r t 


■ * 


SIZE 

2* 4 x4vr 
x4%" 

x4/, ri 
x4W r 
x47» rjt 
x47," 
x4Vj 
x47a 
x47* ,f 
x4Vj" 
x4Vj" 
x4^' f 
X4 1 /," 
x4 

x4 JV' 
kAY," 
x4 W' 
x4 1 /a' < 
2% XA'i" 
2Yi x4/i" 
2** x 6" 
T imxAV* 

T 3^x4 y a 

1 itVxAV*" 

2** x4 J4 M 


2 
2 T * 
2 " 
T 
2 r * 
2 4t 
2** 
T* 
2 ai 
2“ 
2 " 
2* 
2* 
2 " 
2 '* 
3" 
3 


pf * 


* * 


T I 


No COD. Include necessary postage, 

* JUST BOUGHT OUT ORIGINAL CASE FOR 
CB RADIO, Includes mtg bracket for mobile 
use & slide-in chassis. Holes pre-punched for 
power supply transistor & power cord. May be 
used for mobile power supplies, P.A, system or 
speaker box or many other uses. Size - 3Yi ta H x 
7" W x BY*" D, Weight 3 lbs. Original cost 

$9,95* Our price... * . $ 1.95 

MIN ORDER $5.00 FOB Binghamton 


WE PAY HIGHEST CASH PRICE 

for Electron Tubes & Semiconductors 

Immediate Payment on Unused Tubes 

H & L ASSOCIATES 

Elizabethport Industrial Park 
Elizabeth, New Jersey 07206 
(2011 351 4200 


Thousands of Pkrts 

Good Business for sale 

.DOW TRADING CO., INC. 

ELECTRONIC PARTS & EQUIPMENT 

1829 E. HUNTINGTON DRIVE 
DUARTE. CALIFORNIA 91010 357-3763 


SELL: ICO 723 60 watt xmtr—$30; matching 
Eico vfo—$30. R Christie Franklin, 89-29 163rd 
Street, Jamaica NY. 

NOVICE CRYSTALS: 40-15M SI.33, BOM $1.83. 
Free flyer. Nat Stinnette Electronics, Umatilla FL 
32784. 


INDIANA'S MOST PROGRESSIVE HAMFEST 

Sunday, May 24, rain or shine. Sponsored by 
Wabash Co. Amateur Radio Club. Write Bob 
Mining, 700 Centennial, Wabash IN 46992. 


COSMIC BLUE National NC-270 receiver, 80-6 
i meters, SSB, AM, CW (.6 hz filter). Notch 
Calibrator, excellent condition. Best offer. Gary 
Prant, 320 White Birch Drive, Cinnaminson NJ 
08077. 


SUPER GAIN |R) ANTENNA much gain, makes 
exciter sound like linear. See pgs 8 & 144, Oct. 73. 
GUERILLA (R) high efficiency ant. See pgs 57 & 
113, June 73. 


5 x 8” PC BOARD, 1542 labeled solder points. 
Twin-tracks, 39 rows, 3 power loops, YOURS, 
postpaid. $2.95 with order No. 1-2-1000, Bert 
Adams Enterprises, PO Box 101, Miami FL 33152. 


WANTED: COLLINS 310B Does someone, any 
one, have a 310B that I can borrow or buy? Jock 
White ZL2GX, 152 Lytton Road, Gisborne, New 
Zealand. 


ROCHESTER, N, Y. is agslr. Hamfest* VHP met! 

and flea market headquarters for largest event in 
northeast. May 16, 1970. Write WNY Hamfest 
Box 1388, Rochester, NY 14603, 


GET YOUR "FIRST!" Memorize, study-"1970 
Tests-Answers" for FCC First Class License, plus- 
"Self-Study Ability Test." Proven. $5.00. Com¬ 
mand, Box 26348-S, San Francisco CA 94126. 

73 IS AVAILABLE to the blind and physically 
handicapped on magnetic tape from: SCIENCE 
FOR THE BUND, 221 Rock Hill Road, Bala 
Cynwyd, PA 19004, 


RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 MHy torroids 5 for $2.50 postpaid. Elliott 
Buchanan 8t Associates, Inc., 1067 Mandana Blvd , 
Oakland, California 94610. 

"TOWER HEADQUARTERS!" 11 brands! Heights 
aluminum 35% off! Strato crank-ups, low cost! 
Rotors, antennas and gear discounts. Phone patch 
$11.95. Catalog—$.20 postage. Brownville Sales 
Co., Stanley, Wl 54768. 

RG8U FOAM COAX—fresh. 10<f per foot—any 
length. PL259-S)239 40ef each, 15/S5.00. UG175 
9/S1.00. FOB. Monte Southward, Rt. 1 A, Upper 
Sandusky OH 43351. 
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LIBERTY 

PAYS 


MORE! 


WILL BUY 
FOR CASH 

ALL TYPES 

ELECTRON TUBES 
SEMICONDUCTORS 
Military Electronic 
Equipment 
Test Equipment 


WIRE, WRITE, PHONE COLLECT! WE PAY 
FREIGHT ON ALL PURCHASES WE MAKE 


LIBERTY 

OFFERS 


MORE! 


PRESTEL FIELD STRENGTH .METER 

(Model 4T4G) 

3F Never Anything Like ft! 

% 7 Man Can Do a Better Job 

than 3 in the Same Time / 

^ A Gold-Mine for Antenna Installers! 

a Frequency Range: 40 +o 230 

** and 470 to 860 Megaherti* 

Calibrated outward from 10 
fro 50,000 Microvolts- Nothing 
makes it easier to properly and 
speedily find the correct place 
to install TV, FM and Com* 
rrumicafion Antennas* You can 
measure and hear the si gnats 
volt battery economically powered 
nothing else like itl 


‘ - !S" 


with 

unit. 


this 4^2 
There is 


Only $120.00 FOBN. Y 


Liberty Electronics, Inc. 

548 Broadway, Now York, New York 10012, Phone 212-925-6000 


MORE LETTERS... 

DX 

I am planning to make several trips between 
now and 1972 to rare L)X locations in Europe 
and Mediterranean areas. I would like to receive a 
few OSI. cards from L'.S. DXers stating the live 
rarest prefixes in deeending order of importance. 
Underline the particular prefix(es) you need. 
When trips are planned, an itinerary will be sent 
to each respondee. Do not list any “U.s.” 
Vahdegrift. MATCOM, LSMO, APQ, NY 09052. 

Hugh Vandegrift DL4VA/WA4WME 

Christian Ham Fellowship 

The Christian Ham Fellowship is one of the 
newest of the many ham organizations among 
licensed hams in the country today. This new 
organization now lias over 300 members and an 
explanation of the organization for those hams 
who might be interested is therefore given in this 
letter. 

The purpose of the organization is to promote 
Christian fellowship among those hams who are 
C hristians. To a born again Christian this is a vital 
need and privilege. A Christian Ham Callbook has 
been published and is available for a mere dollar 
donation to cover mailing and printing. 

The organization also is active in gospel tract 
mailings, and many of the members have a gospel 
verse or two on their QSL card as their testi¬ 
mony. Anyone wishing to join the organization 
and simply beiieves that Jesus Christ is Lord and 
Savior is welcome to write in for a free data card 
on the organization. This data card is then filled 


out and their name is listed in the new issue of 
the Christian Ham Callbook. The main reasons 
for the organization’s existence is to offer 
Christian fellowship among Christian hams and to 
learn how a Christian ham can be a witness for 
Christ to other hams. 

Rus Sakkers W8DED 

Box 218 
Holland MI 

QRP 

With great pleasure, we wish to report the 
results to date of a number of QRP experiments, 
conducted by W7BVV, Bill Gibson, Salem, 
Oregon, and myself. Path length was computed 
to be 1650 miles, and frequency of operation is 
28.760 MHz. 


Date Power 

12/29/69 2.5 im 
01/04/70 2.5 0 
01/04/70 25.0MW 
01/05/70 2.5 MW 
01/05/70 25.0MW 


Mode Station wrkd/hrd 
CW W7BVV 

CW W7BVV 

AM W7BVV 

CW W7BVV 

CW W7BVV 

Our computations and measurements imply 
that the minimum power required to maintain a 
CW circuit over the path between W7BVV and 
this station is on the order of IjltW. We continue 
to work towards this goal. We have worked many 
other stations throughout the US and Canada 
with power outputs down to IOOmW AM phone. 
In addition, we wish to report that we worked 
CE7DW, Puerto Mont, Chile, 600 miles south of 
Santiago, with 250 mW AM phone, and received 
a report of 5x7. 

Dick Shoup KL7YU 
Box 5-828 
College AK 


MARCH 1970 
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1 73 Readers' DOUBL E BONUS 1 

- Want info quick? Just check the box next to 

the name of the advertiser of your choice in the 

index below. Well rush 

your name to the firm 

so you can get all the 

dope direct from the 

source. ("Don't forget to include your name and 

| address at the bottom.) 


ADVERTISER INDEX 

□ Alftronics 84 

□ Jan Crystal 174 

u Amateur E lect. Supply 33 

□ JefTTronics 125 

□ Amateur Wholesale 48 

□ Kaptaira 125 

O Ameco 38 

□ Lewispaul 172 

O American Crystal 109 

□ Liberty 175 

□ Amidon 83 

□ Mertin Co. 83 

□ Antennas Inc. 97 

□ Military 125 

□ Arco Mfg. 87 

□ Mosley IV 

D. ATV 55 

□ National Radio III 

□ Brigar 174 

□ Ord 49 I 

□ Catlbook 64, 123 

□ Pantronics 85,83 

D GB Radio S5 

□ Quement 42 

□ Clegg 13 

□ Radiation Products 125 

D Curtis Elect. 87 

□ RP E lectronics 173 

□ Dahl 55 

□ Red line 79, 97 

D Dayton Hamvention 35 

□ Sams 28 

□ Denson 97 

□ Sentry 47 

O Dow Trading 174 

□ Signal One 36 

□ Dusma 87 

□ Stellar 41 

□ Echo Comm. 57 

□ Stuhlman Eng. 15 

□ Elect. Design 53 

□ Swan Antenna 87 

n Epsilon 35 

□ Swan 9 

□ Estes 125 

□ Fair 173 ^ 

□ Freck 83 

□ Tetrex 7 

□ Tristao 89 

□ Tucker 89 

□ Galaxy 10 

□ UFO Net 89 

□ Gateway 173 

□ United 127 

□ GBC America 127 

□ Vanguard 34, 42 

□ Global Research 64 

□ Vari ironies 119 

□ Goodheart 172 

□ Vibroplex 53 

□ Gordon, H. 57 

□ WRL II 

□ HAL Devices 123 

□ Heath 17 

o World QSL 53 

O Henry 11 
□ Hi Spec 123 

73 Magazine 

□ Hunter 89 

Books 102, 103 

□ H & L 174 

Maps 94 r 95 

□ International Crystal 5 

Radio Handbook 23 

□ James Research 66, 67 

Subscription 101 

Haven't got time to browse through the ads? 
Just put an X by the subject that makes you flip. 

□ Antennas 

□ Oscillators (rf) I 

j □ Coaxial Relays 

D PC negatives 

| □ Code Practice 

□ Preamps 

□ Components 

□ Receivers 

□ Converters 

□ Receivers (FM) 

□ Crystals 

□ Surplus Elec. 

□ Equipment dist. 

□ Towers 

i D 1 ntegrated circuits 

O Transceivers (FM) 

| □ Keys, Keyers 

□ Transceivers fVHF) 

□ Linears 

D Transceivers (SSB) 

□ Oscillators (code) 

□ TV/Fax 

MAIL TO 73 lnc. # Peterborough WH 03458 

Name 


-flail 

Address 


Zin 

1 - - 1 




1 Hi* 










Check the top index for specific 
firms of interest—or check the 

h ]- - - ~ ~: 

lower index for the items that turn 

n 

you on. Either" way, you get the 
dope—and you get it fast. 
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NCX-1000 






> 




Rarely is the amateur radio fraternity offered an important 
new product with the engineered-in reliability found in 
modern professional and military communications equip¬ 
ment. NRCI’s new NCX-1000 is one of these exceptional 
products. It was conceived and developed for radio amateurs 
by the same company that gave the Marine Corps its rugged 
solid-state AN/GRR-17 tactical communications receiver, 
that gave the Navy its versatile AN/URT-22 exciter-trans¬ 
mitter, and that produced the classic HRO-500 VLF/HF 
receiver. 

The NCX-1000 combines rock-solid design, exceptional 
performance, and a power punch. It's the finest solid-state, 
self-contained, 5-band kilowatt transceiver available today— 
the odds-on choice of the discerning amateur, be he rag- 
chewer or DX-er. See it now at your dealer’s store, or write 
for complete details. 



For complete (and impressive) specifications and details, write: 

II NATIONAL RADIO COMPANY, INC. 

NRCI 111 Washington Street, Melrose, Mass. 02176 (617-662-7700) 




























































NEW SINGLE-BAND BEAM 
FROM MOSLEY 




ON 20 METERS 

DON'T LIMIT YOURSELFI 

When you install a 20 meter beam, there is only one 
antenna investment you can afford . . . The NEW CLASSIC 20 
with expanded DX capabilities, thanks to the new 
Classic Feed System, "Balanced Capacitive Matching" . 

This new array promises to be the most universally accepted 
amateur beam ever developed for 20 meters. 


TAKE A LOOK AT THE VITAL STATISTICS I 
• FORWARD GAIN: 9.8 db compared to reference dipole; 

11.9 db over isotropic source. 

POWER RATED: 1 KW AM/CW; 2 KW P.E.P, SSB input to the final. 
SWR: 1.5/1 or better. 


MATCHING SYSTEM: Balanced Capacitive. 

FEED POINT IMPEDANCE: 52 ohms. 

NUMBER OF ELEMENTS: 5. Aluminum tubing; 6063-T832 


MAXIMUM ELEMENT LENGTH: 38 ft. VA in. 
BOOM LENGTH: 46 ft. 

RECOMMENDED MAST SIZE: 3 in. OD. 
TURNING RADIUS: 28 ft. 

WIND SURFACE: 18.7 sq. ft. 

WIND LOAD (EIA Std. 80 MPH): 364.45 lbs. 
ASSEMBLED WEIGHT: Approx. 139 lbs. 
SHIPPING WEIGHT: Approx. 145 lbs. via truck^ 



Mosley is the name. Antennas are our business. 

Designed, engineered and manufactured by hams ... for hams. 
For detailed brochure on the entire CLASSIC LINE 
of single and multi-band beams, write. . . Dept. 198G 





y 


4610 N. LINDBERGH BLVD., BRIDGETON, MO. 63044 












